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WHY INVESTIGATE ENGINEERING EDUCATION? * 
BY 


A. A. POTTER, 


Dean of Engineering, Purdue University and 


President of the Society. 


Much publicity has been given to the investigation of engi- 
neering education which is now being earried on by the 
S. P. E. E. under a grant of funds made available by the 
Carnegie Foundation. The question comes up why investi- 
gate engineering education ? 

One who analyzes the product of our engineering colleges 
is soon convinced that American engineering education has 
been a success. Those who are responsible for the present 
curricula of our engineering colleges did well in developing 
a type of education which has been an important factor in the 
upbuilding of our industries and utilities while commanding 
the respect of the public on account of its mathematical and 
exact character. Contrary to the statements sometimes made 
by those who know nothing about Engineering Education the 
engineering curricula have continuously been adapted to the 
ehanging needs of the times. Our courses as at present con- 
stituted are not highly specialized but our students devote 
about one half of their time to general collegiate subjects, 
about one fourth to general engineering topies and not over 
one fourth to specialized engineering courses. 

The study which is now being conducted by the engineering 
colleges in codperation with the 8. P. E. E. indicates that no 
revolutionary change of engineering education will be neces- 
sary. Neither will the standardization of engineering courses 
be advocated as the diversity of engineering activities, the 
local problems of different institutions, and the differences in 
the capacities of students call for consideration of more elas- 
tie rather than for standardized educational processes. 

*Paper presented before the Purdue Branch of the S. P. E. E., 
Dee. 11, 1924. 
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WHY INVESTIGATE ENGINEERING EDUCATION? 


While the accomplishments of the engineering colleges 
during the past fifty years have been most creditable, we 
must realize that engineering is assuming a constantly 
greater place in modern life. The question is what can be 
done in order that our engineering graduates of the future 
may be men of broad vision with the ability to solve the 
technical problems of their profession but who can also di- 
rect for the benefit of humanity the new forces which sci- 
ence and engineering have created? In short we must look 
ahead twenty-five years, fifty years or even farther and con- 
sider what changes must be made in our curricula and 
methods of teaching in order that our graduates may be in a 
position to contribute the most to the common good? 

In connection with the question of broader service for the 
engineer the following matters must be considered by engi- 
neering educators: 

1. What are the functions of engineering colleges? Are 
we to give a collegiate education based upon the scientific and 
technological foundations of industry or are we to provide a 
professional training in engineering comparable with that in 
medicine or law? This determination of the fundamental 
purposes and functions of the engineering colleges in the fields 
of education, industry and professional service is the most 
important problem which is now confronting engineering 
educators. The surveys which are now in progress of the 
needs of industry, the requirements of practice, the prepara- 
tion and characteristics of students and the fields of activity 
for engineering graduates are designed to furnish evidence 
bearing upon this important problem. 

2. Do the requirements for admission to our engineering 
colleges fit into the curricula as at present administered so 
that entering students take up their work without disastrous 
breaks or gaps and yet without serious overlapping? If not 
what can be done about this matter? Would more effective 
cooperation on the part of colleges with secondary schools help 
or should the engineering curricula be readjusted to better 
fit the preparation of the student? 
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WHY INVESTIGATE ENGINEERING EDUCATION? 


It is the purpose to consider how the entrance requirements 
{o our engineering colleges and the courses of study in see- 


ondary schools may be mutua!ly adjusted. 

3. Do our engineering colleges attract under present con- 
ditions the most desirable of the graduates of secondary 
schools? If not how can we insure that properly qualified 
students will be so attracted? It is the purpose to consider 
what information concerning an engineering career should 
be provided and what guidance given, both before and after 
admission to the engineering college, in the choice of educa- 
tional programs. 

4. Do our eurricula, as at present laid out and adminis- 
tered, tend to produce the maximum mental growth and de- 
velopment of each student? If not how can this situation be 
improved? It is hoped that criteria may be formulated for 
the selection of the content of the scientific, engineering, eco- 
nomie and cultural subjects of instruction, and for the cor- 
rect articulation and proportioning of major subjects of the 
eurricula. 

5. Would it be desirab!e to make our engineering courses 
more flexible in order that the extent of training may be ad- 
justed to the capacities of our students and to the require- 
ments and opportunities of industry as well? If so how can 
this be accomplished ? 

6. Are the engineering curricula effectively coérdinated 
with the needs of industry and the requirements of engi- 
neering practice? It is expected to determine how adjust- 
ment may be effected between the need for specific training 
on the one hand and broad training on the other so that 
there will be reasonable demands for the services of engi- 
neering graduates immediately after graduation from col- 
lege, but without sacrificing their foundation for advance- 
ment to broader responsibilities in their profession, in in- 
dustry and in public life. 

7. Should the colleges assume any responsibility for the 
further training of their graduates? If so how can the re- 
sponsibility for such training be shared by the colleges and 
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WHY INVESTIGATE ENGINEERING EDUCATION? 


the industries? It is expected to ascertain the need among 
engineering graduates for more extended training and to point 
out how these needs may be filled through resident and non- 
resident instruction. 

8. Is the present system of recruiting and training of en- 
gineering teaching staffs such that the quality of instruction 
is being constantly improved? If not what steps must be 
taken to improve methods of teaching in engineering colleges? 

9. Are the engineering colleges training too many or not 
enough engineers? It is the purpose to find out the economie 
demand for engineering graduates; to ascertain what types of 
positions and fields of work the graduates are qualified to 
fill; and to consider how the employment of graduates can be 
facilitated. 

10. How does American engineering education compare 
with that of other countries? An analytical comparison is 
now being made by the Director of Investigations of the or- 
ganization and practices of engineering education in Europe 
and in America. 

11. Is a closer association between the engineering col- 
leges, industries, utilities and the professional organizations 
of engineering desirable? It is expected that constructive 
suggestions will be available so that this can be brought about 
for the mutual benefit of all? 

12. Is there sufficient appreciation on the part of the public 
of the importance of engineering in modern life? If not how 
can this be remedied? Will the broadening of our engineer- 
ing curricula help? If so, should certain technical phases of 
the present work be omitted or should the length of the engi- 
neering course be increased to five or six years? 

Ninety-nine engineering colleges, engineering societies, in- 
dustries, utilities, Government Departments and others, are 
coéperating with the Director of Investigation of the 
S. P. E. E. in securing answers to the above and to many 
other questions. Much valuable information has already been 
secured and with the codperation of all friends of engineering 
education this study will be of great and lasting value. 
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STATEMENT OF OBJECTIVES AND OUTLINE OF 
PROCEDURES OF THE INVESTIGATION OF 
ENGINEERING EDUCATION 


The general investigation of engineering education in which 
the Society is now engaged was prompted by the question 
‘‘What can the Society do in a comprehensive way to develop, 
broaden and enrich engineering education?’’ and is the first 
stage of the process of translating the aspirations implied by 
this question into a program of definite accomplishment. 

The investigation has now passed through its preliminary 
reconnaissance and organization stages. During this period 
attention has been devoted chiefly to the organization of a 
central staff and the codperative agencies through which the 
undertaking will be carried out; and to a comprehensive 
preliminary survey and the collection and study of the opin- 
ions of college executives, teachers, industrial leaders, and 
others as to the ends sought in the investigation and the means 
to be used to attain those ends. 

With the completion of this preliminary stage, the objectives 
of the investigation have been formulated and are herein set 
forth. This statement is necessarily provisional to a certain 
extent, since the investigation as a whole is diagnostic in 
nature and should lead to conclusions rather than follow 
them. It is published in order that all concerned in the 
undertaking shall share in the conception of purposes which 
is in the minds of those who are supervising and codrdinat- 
ing the work. 


GENERAL CONCEPTION OF THE INVESTIGATION. 


The central problem of the investigation is believed to be 
the determination of the fundamental purposes and functions 
of the engineering colleges in the fields of education, industry, 
professional life and public service. 
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OBJECTIVES AND OUTLINE OF PROCEDURE. 


A clear conception of these functions is essential if the 
colleges are to solve many of the specific problems which con- 
front them. The investigation is therefore being focused 
upon this central problem and its numerous divisions are 
planned with this as a guiding principle. It is proposed that 
the three-year period of the Carnegie grant shall be devoted 
primarily to the investigative stage of the undertaking. It 
is expected that this will be followed by, and to a considerable 
extent be concurrent with, a codrdinated effort on the part of 
the colleges to adjust their curricula and educational methods 
so as to serve their proper functions most effectively. 

The preliminary reconnaissance seems clearly to indicate 
that the future course of the engineering colleges will be an 
orderly and intelligent readjustment of their educational 
programs, rather than a revolutionary change. The investi- 
gation is being shaped to this end. Furthermore, it appears 
that the breadth and diversity of engineering activities are 
such as to make undesirable the standardization of engineer- 
ing courses or their reduction to a uniform plan. 

Since the present stage of the project is primarily investi- 
gative in character, the policy has been adopted of first gather- 
ing the facts bearing upon the situation. A group of co- 
operative agencies including the Faculty Committees, the 
United States Bureau of Education, engineering societies and 
other bodies, are now engaged in gathering the facts. In 
order that the work of these agencies may be properly co- 
ordinated and directed toward common objectives, there has 
been a considerable measure of central planning through the 
Director’s Office. 

The National Industrial Conference Board is conducting 
studies of the occupational demand and opportunity for 
graduates in industry as a coordinate undertaking. These 
studies have been in progress for some time and have reached 
a well advanced stage. 

As a supplement to their contribution to the general pro- 
gram, many of the Faculty Committees are studying the dis- 
tinctive problems pertaining to their own institutions. It 
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OBJECTIVES AND OUTLINE OF PROCEDURE. 


is the policy to encourage studies of this character and to 
provide some measure of general codrdination for them. It 
is clear, however, that the initiative in such work must come 
from the committees themselves. 

It is planned to interpret the evidence gathered in the So- 
ciety’s Investigation in collaboration with special committees 
of the Society and to present the results of the investigation 
in the form of a report or reports. 

In the memorandum sent to the Carnegie Corporation pre- 
liminary to the grant of funds it was proposed that the investi- 
gation be ‘‘directed to a study of the objects of engineering 
education and the fitness of the present-day curricula.’’ 
These general purposes have been developed into the following 
specific objectives. 


OBJECTIVES OF THE INVESTIGATION. 


I. It is the intention to clarify the educational functions and 
responsibilities of the colleges of engineering: 
a. To define the educational functions of the colleges 
of engineering. 

It is the purpose to determine to what extent the 
program of engineering education serves a collegi- 
ate type of training employing science and technology 
as its principal media; and to what extent it 
provides a professional type of training comparable 
with that in medicine.* It is the purpose to ascer- 
tain whether further differentiation between these 
two functions and further development in each is 
desirable and to define the boundaries within which 
the educational jurisdiction of the engineering col- 
leges should lie. 

The surveys which are now in progress of the 
needs of industry, the requirements of practice, the 
preparation and characteristics of students and the 


*See ‘‘College Education and Professional Training’’ by W. E. 
Wickenden in JoURNAL OF ENGINEERING EpucaTion for November, 1924. 
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OBJECTIVES AND OUTLINE OF PROCEDURE. 


fields of activity of graduates are designed to con- 
tribute evidence bearing upon this problem and 
upon others which follow. 

b. To indicate how engineering curricula may be ¢o- 
ordinated more effectively with the needs of in- 
dustry and the requirements of engineering 
practice. 

It is the desire to determine how adjustment be- 
tween the need for specific training on the one hand 
and for broad training on the other may be effected 
so as to provide to a reasonable degree for the im- 
mediate demands upon graduates in their earlier 
positions, and at the same time to provide the founda- 
tion for advancement to broader duties in the in- 
dustrial and professional world and in public life. | 

c. To determine whether or not it may be desirable and 
practicable to vary the extent of training in 
engineering to accord with 

(a) the capacities of students, and 
(b) the requirements and opportunities of industry. 

Consideration will be given to a more elastic edu- 
cational program than is now in effect, in order to 
determine whether or not both the duration and 
content of engineering courses may be varied to suit 
differences in the capacities of students and to fit 
more closely the requirements of industry for tech- 
nically trained men. 

d. To determine what responsibilities the colleges 
should assume for the further training of 
graduates. 

It is the purpose to ascertain the need among 
graduates for more extended training in special 
fields than that provided by their undergraduate 
courses; to point out how these needs may be filled 
through resident and non-resident instruction; and 
to determine how the responsibility for such train- 


318 














































OBJECTIVES AND OUTLINE OF PROCEDURE. 


n- ing may best be shared by the colleges and the 
nd industries. 


Il. It is the intention to establish guiding principles for the 
the content and arrangement of curricula and 





- the improvement of teaching: 
ng a. To formulate criteria for selection of the content of 
of the scientific, technological, economic and 
ol ‘‘eultural’’ subjects of instruction, and for the 
nd proportioning of these major divisions of cur- 
ed ricula. 
-~ b. To promote more effective articulation of instruc- 
er tion in the various subjects which make up an 
la- engineering curriculum. 
n- There is much evidence of the need of more effec- 
tive codperation in teaching groups of closely related 
nd subjects such as mathematics, physics, and mechanics, 
in and the necessity for more direct and valid articula- 
tion of instruction in mathematics, economics and 
the physical sciences with that in technological 
'y. subjects. 
u- c. To indicate means of more valid correlation of in- 
to struction in engineering with the technical and 
rd economic problems of engineering practice and 
Lit to indicate how such problems may be used as 
fit means of teaching fundamental principles in- 
h- ductively. 


d. To ascertain directions which may be taken to im- 

prove methods of teaching in engineering col- 

of leges and to encourage study and experimenta- 
tion in those directions. 


1g III. It is the intention to consider in what ways problems 
al relating to engineering students, graduates and 
te teachers may be dealt with more effectively: 
od a. To determine what steps may be taken to insure the 
id entrance of properly qualified students. 

n- It is the purpose to consider how the entrance re- 
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OBJECTIVES AND OUTLINE OF PROCEDURE. 


quirements of engineering colleges and the programs 
of secondary schools may be mutually adjusted; to 
consider what selective processes of a non-scholastic 
type may be used as a valid supplement to scholastic 
requirements for admission ; and to consider what in- 
formation concerning an engineering career should 
be provided and what guidance given, both before 
and after admission, in the choice of educational 
programs. 

b. To determine what measures may be taken to deal 
more effectively with the problem of elimina- 
tions. 

It is the purpose to learn at what periods and for 
what reasons students are eliminated or withdraw 
from college, to ascertain the fundamental causes 
of failures; and to determine how cases of impend- 
ing failure may best be dealt with. 

c. To ascertain the methods which may best be used 
by the colleges to facilitate the obtaining of suit- 
able employment by their graduates and to pro- 
mote their further development. 

It is the purpose to canvass the economic demand 
for engineering graduates through the codperation 
of the industries and professional organizations; to 
ascertain the types of positions and fields of work 
which graduates are qualified to fill; and to consider 
what records, supplementary to the usual scholastic 
record, are best designed to facilitate the employ- 
ment of graduates. 

d. To indicate how methods of recruiting and devel- 
oping engineering teaching staffs may be im- 
proved. 

To these ends it is the purpose to learn from what 
sources teachers of junior and senior rank are being 
drawn or may be drawn; to learn what methods are 
in use for developing younger teachers and how such 


320 














ms 
tie 
tie 


ild 
ore 
nal 


eal 
na- 


for 











OBJECTIVES AND OUTLINE OF PROCEDURE. 


methods may be made more effective; to determine 
how adequate contacts of teachers with industry and 
practice may be afforded; and to examine into the 
mutual responsibilities of the colleges, the industries 
and the profession for the development and mainte- 
nance of teaching staffs of a high order. 


IV. It is the intention to examine the practicability and pos- 
sible benefits of closer group relationships among 
the colleges and with the professional organiza- 
tion of engineers: 

a. To indicate the extent to which further develop- 
ment of group action by engineering colleges is 
desirable, and to point out how such action may 
effected. 

To this end studies are in progress of the policies 
and activities of the organized groups of professional 
schools and colleges. It is believed that much can 
be learned as to effective means of initiating and 
carrying out concerted policies through an apprecia- 
tion of methods used and results attained by other 
group organizations of colleges. 

b. To determine how the engineering colleges and the 
professional organizations of engineers may ef- 
fect a closer association for the mutual benefit 
of engineering education and the profession of 
engineering. 


V. It is the intention to make an analytical comparison of 
the organization and practices of engineering education 
in Europe and America: 

a. To compare the positions occupied by the engi- 
neering colleges in the educational systems of 
their respective countries. 

b. To compare the educational practices of the sev- 
eral groups of institutions relative to admission 
standards, teaching and examination methods, 
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OBJECTIVES AND OUTLINE OF PROCEDURE. 


curricula, the development and status of teach- 
ers, and the like. 

c. To compare the relations of the several groups of 
institutions to the industrial life, the govern- 
mental and public services, and the professional 
organizations of engineers of their respective 
countries. 

(These studies will be begun by a visit of the Di- 
rector to Europe in the first half of 1925.) 


PROCEDURES OF THE INVESTIGATION. 


The several phases of the investigation are being carried 
out in the following steps: 
1. Survey of the situation. 

This fact-finding process is now in progress through 
codperation of committees of the colleges, the United 
States Bureau of Education, the Joint Advisory Com- 
mittee with the National Industrial Conference Board, 
the engineering societies, and other agencies. The col- 
lection of the information is being carried out through 
a number of definitely formulated projects. 

2. Analysis of the facts and their presentation in syste- 
matic order. 
Interpretation of the evidence. 
4. Experimentation, where desirable, upon the basis of 
the facts ascertained. 

It is contemplated that experimental projects will 
be formulated and invitations to conduct them ex- 
tended when sufficient evidence has been gathered to 
indicate the basis of such experiments. 

5. Presentation of a comprehensive summary of the fore- 
going investigative processes. 

This will be in the nature of a report or reports on 
the initial stages of the investigation. 

As the results of the investigative processes become avail- 
able it is the expectation that the general project will develop 
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OBJECTIVES AND OUTLINE OF PROCEDURE. 


naturally into a concerted effort on the part of the colleges 
of engineering to effect the needed adjustments of their cur- 
ricula and educational methods. As the emphasis shifts from 
investigation to development, the initiative is expected to pass 
more and more to individual institutions. There should be a 
period of study and discussion of the situation by faculty 
committees and in faculty meetings, from which conclusions 
should be reached and plans for action formulated. As the 
plans are put into effect, their results should be observed. 
It is not the aim to bring the project to a definite stage of con- 
clusion, but rather to prepare the way for a continuing proc- 
ess of educational inquiry and adjustment, and to develop 
within the Society’s organization the means of making the 
codperation of the colleges in this process effective. 
(Signed) Cuas. F. Scort, Chairman, 

F. L. BisHop, Secretary, 

Wm. E. WicKENDEN, Director. 
December 6, 1924. 














REPORT OF THE DIRECTOR OF INVESTIGATION, TO 
THE BOARD OF INVESTIGATION AND CO- 
ORDINATION, DECEMBER 5, 1924. 


The months of October and November have been devoted 
principally to visits in the field; to the building up of con- 
tacts with codperating agencies other than the schools; to 
conferences with influential advisors; to the building up of 
contacts in anticipation of the coming survey in Europe; to 
the preparation of memoranda for file records covering the 
preliminary results of studies in progress; to the preparation 
of a provisional report on the relations existing between the 
professional organizations and professional schools in fields 
other than engineering; to preliminary work on the formula- 
tion of the objectives of the general project; to establishing a 
routine and an index system for the circulation of reprints 
and circular publicity material; to the active prosecution of 
a study of group organizations of colleges in various educa- 
tional fields; and to long and short range planning with the 
Associate Director. 

Visits and Addresses Made.—The Director attended the 
centennial exercises of the Rensselaer Polytechnic Institute 
and made valuable contacts with educational and professional 
delegates from the United States, Canada, and several Euro- 
pean Countries. Visits have been made to thirteen engineer- 
ing colleges in addition to the above, principally in the north 
central and Missouri Valley regions and in Canada. Im- 
portant conferences with engineering faculties, special com- 
mittees of investigation and with administrative officers were 
held at each institution. Large student groups were ad- 
dressed at three institutions. The Director addressed the 
united engineering societies of St. Louis and of Toronto, and 
shared in a conference of influential engineers and industrial 
leaders of St. Louis, relative to the development of engineer- 
ing egucation throughout the southwest and at Washington 
University in particular. The Director attended the fall 
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REPORT OF DIRECTOR OF INVESTIGATION. 


meeting of the Kansas-Nebraska section of the Society and 
addressed the gathering. 

Visits had been scheduled for this period to institutions in 
Colorado, Utah, Montana, Idaho, Washington, Oregon, Cali- 
fornia, Arizona, Texas, and Oklahoma, in addition to those 
actually visited, but it was found necessary to postpone these 
appointments until a later period, because of the necessity of 
giving attention to general matters at headquarters. It is 
hoped that the Associate Director will be able to cover much 
of this territory early in 1925. 

Contacts with Codperating Agencies——Contacts have now 
been established by correspondence and circular information 
with practically all of the engineering and semi-engineering 
societies of a national character and with many of the larger 
societies of a regional or local character. Definite codpera- 
tive work has been proposed to the major national societies 
which will enable each of them to make its own distinctive 
contribution in addition to that made through the activities 
of the educational counsellors and secretaries in the joint con- 
ference group. Codperative work has been proposed to 
seventeen of the national societies of a more specialized char- 
acter. The nature of these proposals is indicated by the ac- 
companying exhibits. 

Plans for contact through circular information have been 
made to cover a large group of regional and local organiza- 
tions, but it has not been practical so far to propose definite 
plans of codperation to them. 

There have been no direct contacts with the joint confer- 
ence group of the national engineering societies. A study of 
the relations of other professional organizations to the cor- 
responding groups of professional schools, which was spon- 
sored by this conference group, has been carried to an ad- 
vanced stage and will be circulated as a provisional report 
upon its publication in the December Journal of the Society. 
Reprints of this report will be transmitted to the members of 
the joint conference group, together with a letter advising 
them of the general progress of the work and pointing out 
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REPORT OF DIRECTOR OF INVESTIGATION. 


that the studies sponsored by the group will probably be 
brought to a focus on definite issues, with the concrete data 
needed for their consideration by the fall of 1925, at which 
time it is hoped that a meeting of the group may be held. 
In the interim it is the intention to push the work sponsored 
by this group and to send them periodic news letters on the 
progress of the studies in America and in Europe. The Di- 
rector acknowledges with the highest appreciation the counsel 
of Mr. Calvin W. Rice, Secretary of the American Society of 
Mechanical Engineers, in relation to this work and particu- 
larly in making important contacts for the studies abroad. 

Satisfactory contact is being maintained by correspondence 
and by conference with the Committee on Codperative Re- 
lations with Universities of the American Railway Engineer. 
ing Association. This Committee has launched active work 
on a survey of the present supply of trained men in the rail- 
road organizations, of their recruiting policies and methods, 
and of the needs to be met by a more active policy and pro- 
gram. 

Contacts with the National Industrial Conference Board in 
the period has been only incidental, it being evident that 
their work was making satisfactory progress along highly 
valuable lines. 

Contact with the Bureau of Education has been maintained 
by two visits to Washington, by a conference with Dr. John 
in New York, and by correspondence. Progress on the sta- 
tistical surveys of engineering curricula and of attendance at 
engineering colleges is satisfactory. The Commissioner of 
Education has supplied the Director with official credentials 
of introduction to the Ministries of Education in the Euro- 
pean countries to be visited. 

Conferences.—Conferences on the general plan of the work 
and the formulation of its objectives have been held with Dr. 
Keppel and Dr. Pritchett. Conferences on particular prob- 
lems encountered have been held with Mr. Furst of the Car- 
negie Foundation, Dr. Farrand of the Commonwealth Fund, 
Dr. Mann of the American Council on Education, Dr. Kelly 
of the American Association of Colleges and The Church 
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REPORT OF DIRECTOR OF INVESTIGATION. 


Boards of Education, Dean Seashore of this Board, Professor 
Chapman of Yale, Professor Thurstone of the University of 
Chicago and Mr. Wallace of the American Engineering 
Council. 

A conference of considerable length was held with Dean 
Johnson of the University of Maryland, President of the 
American Association of Engineers, Mr. Frederick Newell, 
Past-President of that Association and Mr. A. B. McDaniel 
of its membership. On behalf of the said Association these 
representatives urged that the Board undertake a project 
for the classification of engineering positions under the many 
national, state and local regulatory commissions concerned 
with public utility services, and for the preparation of mini- 
mum specifications for men to fill such positions, along the 
lines of the Bulletin of the National Research Council en- 
titled ‘‘Minimum Specifications for Highway Engineering 
Positions’’ which was prepared by Mr. McDaniel. 

Publications —Within the period covered by this report 
the publications of the Director have been as follows: 

‘‘A Report of Progress and of Plans for Future Action,’’ 
JOURNAL OF ENGINEERING EpucaTion, September, 1924. 
**College Education and Professional Training,”’ 
JOURNAL OF ENGINEERING EpucaTion, November, 1924. 
(Signed) W. E. WIcKENDEN, 
Director of Investigation. 


EXHBI!t. 
Communication Addressed to the Founder Societies. 


In common with all rapidly expanding fields of knowledge 
and activity, engineering is undergoing a progressive subdi- 
vision and specialization of work. The main divisions of en- 
gineering remain fairly distinct, but there are few, if any, 
general civil engineers, electrical engineers or mechanical en- 
gineers corresponding to the general practitioners in medi- 
cine or law. These engineering titles are much less definite 
guides to the educator than they once were. The term civil 
engineer, instead of defining a person, now defines a varied 
group. If the duties and functions of engineers are to fur- 
nish patterns for an educational program, somewhat more 
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detailed descriptions than these very general historical titles 
seem to be needed. 

It is far from clear what degree of specialization is needed 
in the engineering courses of study. No one wants prema- 
ture specialization, and no one wants to see the fundamentals 
common to all engineering slighted. The present investiga- 
tion will include an inquiry into the nature and extent of 
this common foundation. It seems fitting also to raise the 
question as to the major and minor subdivisions of engineer- 
ing to be recognized in planning that part of the engineering 
courses which goes beyond this general foundation. 

Partly because of a desire for broad training, partly be- 
cause of the difficulty of selecting a definite division of engi- 
neering while still a student, and partly because many young 
men study engineering without the intention of becoming 
engineers of a professional type, it is probable that many 
students can best be served by a course of study with a mini- 
mum of specialization. There are others, however, who have 
well chosen objectives which they ought to be able to follow 
up in greater detail. 

Would it be practicable for the American Society of Me- 
chanical Engineering to contribute to the inquiry into the 
subdivision of engineering activities, which may serve as a 
guide in planning educational programs, by supplying an- 
swers to the following questions: 

1. Into what major divisions of engineering practice is 
mechanical engineering divided ? 

2. What are the relative proportions, preferably expressed 
as approximate percentages of the whole group of mechanical 
engineers, of the men engaged in these several divisions? 

3. Which of these divisions deal with matters of such gen- 
eral importance that some attention should be given to them 
in the training of all mechanical engineers? 

4. In which of these major divisions should distinctive pro- 
grams of training be provided for a considerable number of 
students ? 

5. Should the distinctive training referred to in (4) above 
be provided for in all, many, or a few institutions having de- 
partments of mechanical engineering ? 

6. In which of these programs of training, if any, is it 
necessary to supplement the work which can be given in col- 
lege with an organized program of introductory experience? 

7. In which of these programs of training can the necessary 
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introductory experience be obtained without an organized 
process ? — 5 

8. Are there still more highly specialized divisions of the 
mechanical engineering field for which training ought to be 
offered in one or more institutions? 

As a second stage of inquiry to be undertaken later, it is 
hoped that facts may be gathered which will indicate the 
particular educational requirements in each of these major 
subdivisions of the field. 


EXHIBIT. 


Communication Addressed to a Group of National 
Engineering Societies. 


We are gratified to have your assurance of the interest and 
cooperation of the American Society of Refrigerating Engi- 
neers in this general investigation of engineering education. 

One of the features of the work which is assuming great 
importance is the survey of the occupational demand for en- 
gineering graduates. This is a division of the work of which 
your Society may be able to make a distinctive and valuable 
contribution. Would it be practicable for a committee to 
work up an answer to any or all of the following questions: 

1. How many graduates of engineering schools should be 
definitely pointed to your special field each year to meet rea- 
sonable demands without overcrowding? 

2. What specific training, in addition to the foundation 
subjects common to practically all engineering courses should 
the above mentioned group receive? 

3. What training bearing directly upon your field should 
be given or offered to the general body of students in the me- 
chanical engineering course or other courses? 
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REPORT OF THE ASSOCIATE DIRECTOR OF IN- 
VESTIGATION TO THE BOARD OF INVESTI- 
GATION AND COORDINATION, 
DECEMBER 5, 1924. 


Since the September meeting of the Board attention has 
been devoted chiefly to inauguration of the program of stud- 
ies to be undertaken by Faculty Committees. Three studies 
which were prepared during the summer months relating to 
entering students, to admissions and eliminations and to 
graduates and former students were sent to a considerable 
number of committees with invitations to undertake any or 
all of them. The response to this invitation is given in detail 
later in this report. It may be said in brief that there is 
little doubt that all of the information which the studies 
were designed to furnish will be secured. In fact, data has 
already arrived at this office in considerable volume and in 
excellent form. 

Attention has also been given to the preparation of the 
studies relating to teaching personnel and to the services and 
facilities of the engineering colleges. Conferences have been 
held with the chairmen and secretaries of the committees of 
the Society to which these studies have been assigned. It is 
expected that the studies will be ready for submission to the 
Faculty Committees shortly after January Ist. 

Considerable attention has been devoted to the formulation 
of plans for carrying on the work in the absence of the Di- 
rector in Europe during the first half of 1925 and to pre- 
liminary work upon the statement of Objectives of the In- 
vestigation. Systems of record keeping and filing have been 
devised and put into effect with the purpose of dealing sys- 
tematically with the large bulk of statistical material which 
committees are furnishing. An additional stenographer, Miss 
Viola Deubel, has been engaged in order to relieve the office 
secretary of an overburden of correspondence and typing. 
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All of the office routines are now handled promptly and effi- 
ciently, and it is possible with our own staff to deal with a 
considerable amount of work which formerly had to be done 
by public stenographiec agencies. 

Special Investigations.—The committees of the faculties of 
the Case School of Applied Science, the Ohio State Univer- 
sity, and the University of Cincinnati were invited to under- 
take a special investigation along similar lines, with the pur- 
poses of ascertaining the distinctive characteristics and re- 
sults of engineering education as conducted by three types of 
institutions in the same environment. This invitation was 
accepted by the three committees for their respective institu- 
tions and the preliminary work of the project is well under 
way. Special mention should be made of the spirit of co- 
operation in which this work has been undertaken by the 
three committees. 

The Harvard Committee has been invited to consider the 
possibility of preparing a statement of criteria which should 
underlie the selection of subject matter and of the funda- 
mental principles which should govern methods of instruc- 
tion in engineering courses. 

The honorary fraternity of electrical engineering—Eta 
Kappa Nu—has generously offered to undertake the collection 
and analysis of opinions and experiences of its graduate mem- 
bers upon certain phases of electrical engineering courses, 
with special emphasis upon the teaching of economics and the 
need for training in the principles of economics in courses in 
electrical engineering. Plans for special studies of a similar 
type but in other divisions of engineering curricula are under 
consideration. 

Visits and Conferences.—Meetings of the New England 
Section of the Society and of the Engineering Division of 
the Association of Land Grant Colleges were attended. Op- 
portunity was afforded at these meetings to confer with rep- 
resentatives of a number of Faculty Committees. A confer- 
ence was also held with Dr. Walton C. John of the United 
States Bureau of Education. Opportunity was afforded in 
connection with the annual meeting of the American Society 
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of Mechanical Engineers to confer with chairmen of com- 
mittees who were attending the meeting. 

Visits were made to fifteen institutions and conferences 
held with committees in each of them. Visits are planned in 
the near future to nine additional institutions. 

A conference was held with the chairman and secretary of 
the Committee of the Society on Engineering Students and 
Graduates at which the present state of the work on the pro- 
jects assigned to that committee and plans for the further 
development of the projects were discussed. Several at- 
tempts have been made to meet with the chairman and secre- 
tary of the Committee on Admissions and Eliminations, but 
conflict of other engagements has thus far prevented such a 
meeting. It is planned to confer with the chairman and 
secretary of this committee shortly after January Ist. 

An invitation to address the annual meeting of the Engi- 
neering Institute of Canada on January 28, 1925, has been 
accepted. This trip will afford opportunity to meet with 
committees of Canadian and New England institutions. 

It is hoped that the Associate Director will find it possible 
to visit institutions in the West and South which the Direc- 
tor had planned to reach prior to his department for Europe. 

Publications.—Sincee the last meeting of the Board a report 
entitled ‘‘Progress in the Society’s Investigation of Engi- 
neering Education’’ has been published in the November 
issue of the JouRNAL. It is planned to keep the Society mem- 
bership informed as to the progress of the work by similar 
statements in the JouRNAL from time to time. 

Data Relate to Studies in Progress By Codperative Com- 
mittees.—The following is a brief summary of the present 
status of the work of the codperative committees of the facul- 
ties. 

101 colleges have appointed codperative committees. One 
college has withdrawn from the undertaking after sending in 
some of the data. Since the preparation of the list of co- 
operating institutions, which appeared in the November issue 
of the JouRNAL OF ENGINEERING EpuCcATION, committees have 
been appointed in the following institutions: 
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University of Arizona, 

Bucknell University, 

The Citadel, 

Georgia School of Technology, 

Missouri School of Mines and Metallurgy. 


67 committees have sent formal notification of program of 
studies which they have undertaken. 

The number of committees which have undertaken the vari- 
ous divisions of the studies is as follows: 


30 Aal—A Study of Entering Students, 
47 Aa2—A Study of Admissions and Eliminations, 
* 2 Aa3—A Study of Students Other than Freshmen, 
29 Aa4—A Study of Graduates and Former Students, 
* 3 Ab1—A Study of Teaching Personnel, 
* 3 Acl—A Study of the Services and Facilities of Engineer- 
ing Colleges, 
12 Da3—Experiments with Placement Examinations, 
5 Da4—Diagnostie Study of Cases of Impending Failure. 


(* These studies have not been sent to any considerable 
group of institutions, but a few committees have undertaken 
them independently. ) 


Reports thus far received from committees are as follows: 


ar ee iegcaey aoe Berge a ey a ere 4 
As2—Form SA .....5...0000s.00- a cicneinndkene 32 
NR i 1s env cdcks ethane snswsorewexe 29 
REN Aah Bos ors eka ninety sess beens 5 
Da3—Placement examination scores............... 3 


(Signed) H. P. Hammonpn, 
Associate Director. 








‘“‘SELLING’’ ENGLISH AT IOWA STATE COLLEGE. 
A, STARBUCK, 


Associate Professor of English at Iowa State College. 


There has been everywhere during the past few years a 
growing interest in the importance of adequate language 
training; and year by year in a larger number of engineering 
colleges such training has come to be looked upon as a neces- 
sary condition of graduation. Just where and when this 
movement began, it would be hard to say with definiteness, 
Until recently there has been no well defined plan for en- 
couraging it. Those of us who have been watching the Com- 
mittee on English of the Society for the Promotion of Engi- 
neering Education recall that it was not until two years ago 
at the Urbana meeting that conditions seemed to justify the 
committee in calling the first general conference of teachers 


of English to engineers. Between that first conference and 
the one at Boulder, where the subject of English was consid- 
ered of sufficient importance to engage the attention of the 
deans and executive officers through an entire session, there 
has intervened only one annual meeting of the society. 

But the approach of English to a place of importance in 


Note. If every engineering college in the United States had only a 
group of teachers of English with the keen appreciation of their op- 
portunities for high service to engineering education, the unity of pur- 
pose to realize those opportunities, and the contagious enthusiasm for 
their task which characterizes the teachers of English at Iowa State 
College, the Committee on English would need only to sit complacently 
by smiling as it saw its millenium approaching. There are, to be sure, 
an increasing number of such groups. There will be more, who will 
commit themselves thus wholeheartedly to the cause of engineering edu- 
cation. Meanwhile such evidence as that afforded by Professor Star- 
buck’s narrative is suggestive and inspiring. 


J. RALEIGH NELSON, Chairman of Committee on English. 
The Committee on Students’ English, 
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the counsels of engineering educators has not been so rapid or 
so spectacular as these two conferences taken by themselves 
suggest. It has been a spontaneous movement, widespread 
and of slow growth. It has developed out of the logic of the 
situation and gives, therefore, some promise of permanence. 

In each institution the development of a better language 
morale has varied according to local conditions. Perhaps a 
typical instance of the movement is what has occurred during 
the past few years at Iowa State College. Little has been said 
in a public way about this achievement; but when what has 
been done there is thought of as merely representative of a 
movement which is still gaining headway over the country, 
it becomes really significant. 

So thoroughly has the ideal of better language training 
taken root at Iowa State College that it would be difficult to 
enumerate everthing which has contributed toward making 
the subject of language study appear worth while to the stu- 
dent body. There are two factors in the situation, however, 
which are fundamental; and there are two others which are 
important enough to warrant some consideration. The first 
two are the work of the engineering Committee on Journal- 
ism and Languages and the development from it of the all- 
college Committee on Students’ English, topics which are dis- 
cussed in the present paper; the second two are the publica- 
tion of Ames Narratives and the display of an English booth 
at the time of the all-college celebration last spring, topics to 
be treated in a later issue of the JouRNAL. 

The Committee on Journalism and Languages was organized 
in response to criticism of the language of Ames engineers who 
had become sufficiently prominent in their profession to at- 
tract attention to their speech and their writing. This criti- 
cism came partly from those graduates who themselves re- 
alized their own weaknesses; partly from Ames alumni who 
were sufficiently trained in language to recognize the deficien- 
cies of their fellows; and partly—and perhaps most effec- 
tively—from industrial and business leaders, employers of 
Ames graduates, who found certain of them without the 
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training in language adequate to fit them for the duties for 
which their technical preparation had prepared them. 

This situation had for some time been the source of con- 
cern to Dean Marston of the engineering division and to his 
cabinet, consisting of the heads of the various engineering de- 
partments. Soon after the close of the war, when Dean 
Marston had returned to Ames from military service, he had 
begun a survey of teaching within the engineering college. 
During the school year of 1919-20 there had seemed sufficient 
interest to warrant some formal recognition of the English 
problem ; and so, near the beginning of the following year, on 
October 14, 1920, Dean Marston mailed to members of the en- 
gineering faculty a request that they should ‘‘make each stu- 
dent report, solution of problem, or examination paper an ex- 
ercise in English.’’ Early in 1921 the dean, with the approval 
of his cabinet, appointed a body which was at first known as 
a liaison committee, but which later, when war terms went out 
of fashion, came to be called the Committee on Journalism and 
Languages. 

This committee was composed of three representatives from 
the engineering division, the head of the engineering group of 
English teachers, and a representative from each of the de- 
partments of agricultural journalism, modern languages, 
physies, and public speaking. Soon after the organization of 
the committee the chairman, an engineer, because of other 
work found it necessary to retire from active participation in 
its duties. His successor was the English representative on 
the committee, who first as acting and then as permanent 
chairman has since directed the work of the committee. 

This committee was instructed to investigate the whole field 
of expression as it related to Ames undergraduate engineers 
and to make such recommendations as seemed wise. In pur- 
suance of its instructions the committee began a systematic 
canvass of the language situation in the division of engineer- 
ing. It discovered throughout the division an increasing em- 
phasis on better language habits, an emphasis which mani- 
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fested itself independently of any formal action of the com- 
mittee in a number of steps looking toward an improvement 
of language morale. From the department of electrical engi- 
neering two seniors were challenged for deficiencies in Eng- 
lish. One of these had come from another school, with pro- 
visional credit for freshman English work but not for the 
two-hour sophomore course in argumentation required at 
Ames. His English technique in this course was so poor 
that his instructor on advice from the head of the student’s 
department assigned him to an additional course in English. 
The other case was similar except for the fact that the stu- 
dent has passed through the Ames freshman courses with low 
marks and thought he was ‘‘through with English.’’ 

From the department of mechanical engineering students 
were similarly held up for language deficiencies. From 
other departments in the division, also, the same insistence 
on improved language habits was developing; and the time 
seemed ripe for a definite proposal. On June 6, 1921 the com- 
mittee decided to make two recommendations to the engi- 
neering faculty: the first was that the engineering faculty 
should employ an English expert to serve as the chairman of 
a committee to have charge of all matters relating to the Eng- 
lish of engineering students; the second was that the engi- 
neering faculty should recommend the plan to the general 
faculty for adoption by the entire institution. 

It was exactly eighteen months before these two recommen- 
dations, practically unchanged, actually reached the engineer- 
ing faculty. But in the meantime there had been quite gen- 
eral informal discussion of them. By this time, too, the im- 
provement of students’ English had become a matter of such 
active and such widespread interest as to get beyond the 
bounds of the engineering faculty. Before the recommenda- 
tions of the committee reached the engineering faculty, leaders 
of the other college divisions had indicated a willingness to 
have the discussion of the problem transferred to the general 
faculty with the idea that such action as seemed wise should 
be taken for the college as a whole. The approval which the 
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engineering faculty gave the plan of the committee on Decem- 
Ler 6, 1922, was, therefore, largely a matter of formality, and 
there was little open discussion. 

But there was no more disposition to hurry the matter 
before the general faculty than there had been before the en- 
gineering faculty ; and the same sort of informal discussion on 
a larger scale preceded formal action. In the course of this 
discussion the engineering Committee on Journalism and 
Languages, without losing its identity or functions as a com- 
mittee of the engineering faculty, was merged in a temporary 
all-college Committee on Students’ English. Under the lead- 
ership of this committee, also, the original plan was modified 
by omission of the part calling for an English expert and by 
provision for an organization of faculty members represent- 
ing the college as a whole, the different divisions of the col- 
lege, and the various departments within the divisions. As 
recommended to the general faculty and adopted with very 
little open discussion just before commencement, 1923, the 
system provided for an all-college Committee on Students 
English consisting of seven members; representatives of the 
English department as Divisional English advisers for each 
of the five divisions of the college; and thirty-seven members 
of the technical faculties, none of them teachers of English, 
representing, with a few combinations, each of the depart- 
ments in which students can do major work. This gives a 
total, excluding duplicates, of forty-two members of the fac- 
ulty who are officially charged with responsibility for encour- 
aging language morale among students. 

With the deliberateness which has characterized the move- 
ment from its inception and which doubtless accounts in large 
part for the unity of sentiment concerning it, President Pear- 
son delayed the appointment of the permanent Committee on 
Students’ English until November 20, 1923. It was agreed 
all around, since the purpose of the new organization was to 
‘*sell’’ English to the college student, as the purpose of the 
Committee on Journalism and Languages had been to ‘‘sell 
English to the engineering student, that it would be better, 
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here as there, to have as chairman of the Committee on Stu- 
dents’ English some one whose interest in English training 
was keen but who was himself not a member of the English 
department. But it was felt, also, that the English depart- 
ment should be kept in close touch with the activities of the 
committee. The president, therefore, appointed as chairman 
of the committee a member of the department of vocational 
education, and the committee at its first meeting elected as 
secretary the head of the engineering group of English 
teachers. 

The system operates as follows: any instructor who ob- 
serves poor English in the work of any student may consult 
the departmental English adviser, and together they may de- 
cide what action to take. This action may range from merely 
cautioning the student, to referring him to the Committee on 
Students’ English for additional work. Action on cases re- 
ferred to the committee is taken only after unanimous vote. 

It is too early to estimate the permanent value of the new 
organization. In the spring of 1924 ten cases came before 
the committee. Of these, two were from the graduate college, 
four from the senior college, and four from the junior col- 
lege. In November, 1924 there were reported ten additional 
eases from three of the five major divisions of the col- 
lege. This number seems trivial. But those in closest touch 
with the situation count this small number as one of the sur- 
est indications that the system is working. It is the object 
of the plan so to stimulate interest in language proficiency as 
to make it unnecessary for any student to do other than the 
regularly prescribed work in English, oral or written. It is 
not expected that this aim will actually be attained in full 
measure. But there can be no doubt that the subject of lan- 
guage proficiency has been ‘‘sold’’ to the great majority of 
the members of the technical faculties. The Committee on 
Students’ English encourages the instructing staff to handle 
cases whenever practicable either directly with the student or 
in codperation with the departmental English adviser, without 
formal reference to the committee; and there are indications 
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that a great deal of work of an informal nature has been done. 
It is the intention that only eases really serious shall be re- 
ferred to the committee. 

There are indications, also, that the subject of language pro- 
ficiency is being ‘‘sold’’ to the student body. Its importance 
is being put in terms that the most obtuse can understand. 
English teachers are perhaps in better position to get a gen- 
eral view of the situation than teachers in many other de- 
partments; and constantly English teachers have had re- 
ported to them by their students that this technical instructor 
or that has said his department will no longer graduate stu- 
dents who are notably weak in ability to use the language. 
This does not mean, of course, that the troubles of the Eng- 
lish teacher are over. The problem of instruction remains as 
it was before. But the teacher is guaranteed an audience 
present for the most part mentally and well as physically ; and 
he preaches not to deaf ears as once he did, but to those who 
in the insistence of their own technical instructors have found 
the surest motivation for a study of the mother tongue. 

The work of the engineering Committee on Journalism and 
Languages and the development from it of the all-college 
Committee on Students’ English together with its assisting 
organizations, are outstanding features in the effort to give 
English training its proper place at Iowa State College. 
But this account ought not to close without mention of two 
others. For a number of years the home economies division 
and the home economics group of English teachers have car- 
ried on a thoroughgoing bit of codperative work. In the 
spring of 1923, also, at the request of the department of 
civil engineering the members of the engineering group of 
English teachers criticized the reports which a class of seniors 
made after inspecting Skunk River bridge near Ames. The 
language problems encountered in these reports were tabu- 
lated and made the basis of a two-hour conference and discus- 
sion with the class led by both English and technical instruc- 
ters. This work for its promise and that with the home eco- 
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nomics division for its actual achievement, while they are 
matters primarily of codperative teaching, have had an impor- 
tant bearing on the impression which the student gets con- 
cerning the value of language training. They may be counted, 
along with the work of the committee on Journalism and Lan- 
guages and the development of the Committee on Students’ 
English, as factors in the codperative ‘‘‘selling’’ of English to 
students of Iowa State College. 





THE NEW COOPERATIVE OPTIONS IN THE ENGI. 
NEERING COURSES AT NEW YORK 
UNIVERSITY. 


J. W. ROE, 


Professor of Industria] Engineering. 


The advantages of the codperative plan in engineering edu- 
cation have been presented from time to time at the meetings 
and in the publications of the Society for the Promotion of 
Engineering Education as well as elsewhere.* It is not nec- 
essary therefore, that the broad principle be reviewed here. 
One thing, however, is not realized as widely as might be 
desirable, namely that the codperative plan is flexible and is 
more capable of variation to suit local conditions than is gen- 
erally supposed. Despite its great success as developed by 
Dean Schneider at the University of Cincinnati, it was a 
number of years before other institutions adopted it and at 
first its development elsewhere was slow. 

The essential principle of the system is that the engineer- 
ing student obtain his practical experience during his college 
course and in actual practice, under actual working condi- 
tions, by means of alternating periods in industry and in col- 
iege. The length of these periods is not essential to the broad 
principle. This varies in different engineering schools from 
one week to four months. Also there is a variation in the 
amount of time given codperative work, to the place where it 
enters into the course, and to the length of the course. None 
of these variations affect the essential principle, namely that 
the practical experience be acquired in actual industry, on a 
basis of alternation, prior to graduation. As an example of 
the above it may be pointed out that the University of Pitts- 
burgh has for 14 years used the codperative plan with a three- 

* Attention is called to the article on ‘‘The Codperative Plan in Engi- 
neering Education’’ which appeared in Management Engineering, May, 
1922. This article reviews the history of this plan in the various insti- 
tutions which have adopted it, the various forms used, its advantages, 
and the experience with this plan up to the year 1922. 
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month alternating period throughout the sophomore and jun- 
ior years of a four year course. The Massachusetts Institute 
of Technology uses it in a five-year course for their electrical 
engineers, with the three-month periods through the third, 
fourth and fifth years. The Harvard Engineering School 
uses it in a four-year course, with two months alternation 
through the junior year and the summer following. In all of 
these applications the class is divided into A and B sections 
which interchange between industry and the college. 

In 1922 New York University adopted the codperative plan 
for its four-year course in Industrial Engineering on the 
basis of four months periods. Here, however, the alterna- 
tion was between the junior and senior classes as a whole, not 
between the A and B sections of the same class. Such an ar- 
rangement would be of little advantage at an institution like 
the University of Cincinnati where the number of students is 
now so great that multiple teaching sections are necessary. 
Where this is true, it makes little difference in the cost of 
teaching, whether these sections be given, to use an electrical 
term, in multiple or in series. For smaller institutions, how- 
ever, the plan of exchanging classes obviates the necessity of 
teaching everything twice. The four-month periods at New 
York University begin approximately on October 1st, Febru- 
ary lst and June Ist, thus coinciding with the first and second 
semesters of the college year. The four-mouths period, there- 
fore, has a distinct advantage in that the periods in college 
coincide with the natural subdivision which obtains in the 
other courses. This is of course of advantage in handling 
those subjects which are taught in common with other courses 
not on the codperative basis. 

The experience with the codperative plan at New York Uni- 
versity has been so favorable that it has been decided to ex- 
tend the plan to all of the other courses.in the College of En- 
gineering. It was felt necessary that this should be done on 
an optional basis as both students and the general public 
are as yet not sufficiently familiar with the advantages of 
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the codperative plan; and to place the whole college at once 
on a required codperative basis would mean an inevitable and 
sharp drop in attendance for at least a number of years, 


CALENDER YEA 
4 5 
TERMS TERMS TERMS TERMS 
I a It 0 I 
UNI ! 


cic Cc 


SOPHOMORE JUNIOR 


cic Cc Cc Cc 


MAN JUNIOR SENIOR 


“a1 cic Cc Cc Cc 


FRESHMAN | SOPHOMORE JUNI SENIOR 


cic c;c Cc Cc Cc 


/ 


Fig. 1. Codperative plan for the industrial engineering course at 
New York University, 1922. 


When the plan was introduced on an optional basis at the Uni- 
versity of Cincinnati, 27 students elected the codperative basis 
and 107 the regular basis. It was four years before the num- 
ber of students taking the codperative courses passed those 
taking the regular courses. Figure 1 shows the plan as 
adopted for the Industrial Engineering course in 1922. It 
will be seen that the student begins codperative work in June 
at the end of the sophomore year and is either in industry or 
at college continuously until graduation, with the exception 
of the one week’s vacation which was arranged at each change 
point. It will be noticed also that the student is in industry 
in the second term of the junior year at college, that he is 
taking the full college term during the summer immediately 
following and is in industry again the first term of the sen- 
ior year. The junior and senior years are therefore some- 
what out of step with a regular four-year course. There are 
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two terms when college is running and the coéperative stu- 
dents are in industry and one summer term when the regu- 
lar students are away and the codperative students are under 
instruction. 

It was therefore decided to adopt the form shown in Fig. 2. 
In this diagram the upper line represents the regular four- 
year course leading to the B.S. degree in the branch of engi- 
neering studied. The engineering degree can be obtained after 


FRESHMAN SOPHOMORE JUNIOR SENIOR StH 6TH 
ayer ttl2)] [ale] [Sle] lek 
comet Ta} [31+ se DN 7 BS 


‘oe * TERMS IN THE UNIVERSITY 
BS. DEGREE 


SJ = PERIODS IN INDUSTRY OR PRACTICE LE. 
AS © jppRoxiMATELY FOUR MONTHS EACH 





























Fig. 2. Comparison of all-resident and codperative courses. 


two years of practice and the presentation of a satisfactory 
thesis, that is in June of the sixth year from entrance. The 
codperative course is shown in the second line. This leads to 
the engineering degree at the end of the fifth year. It is so 
arranged that the codperative students and the regular stu- 
dents are following the same course with no change whatever 
up to mid-year of the senior year. The codperative students 
will then go into industry for their third codperative period 
and will take their eighth college term the following year as 
indicated. The shaded areas represent periods in industry. 
The open space shown in the summer of the senior year is de- 
liberatively provided as a ‘‘take up’’ for contingencies. One 
of the troubles experienced with the form shown in Fig. 1 
was a certain amount of inflexibility. If for any reason a 
student failed in some subject and had to repeat it, or if he 
were ill for some time, there was no chance to make up the 
work. This open summer provides it. If the student desires 
and is in good standing he will be encouraged to work through 
this summer thus putting in a full year from mid-years of the 
senior year to mid-years of the fifth year. 
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This arrangement gives a codperative student full oppor- 
tunity to engage in all the undergraduate life, athletics, ete, 
open to the regular students. The only difference is in the 
second term of the senior year, and what he loses there is 
made up by his presence in college in the corresponding term 
of the following year. A student can elect the codperative 
course and if for sufficient reasons it is necessary for him to 
graduate in four years he can take the eighth term with the 
regulars and graduate with the B.S. degree. He would, how- 
ever, have had the advantage of the two summers in indus- 
try. The choice between courses is required before June of 
the second year. A regular junior may change to the codp- 
erative course by working through the summer of the fourth 
year in place of the first period which he would not have had. 
A man might even change from the regular to the codperative 
course at the end of the seventh term by taking three periods 
of codperative work between the seventh and eighth college 
terms and putting in his fourth working period during the 
summer of the fifth year. The plan seems to have the ex- 
treme of flexibility. From the standpoint of the University 
it requires no change in teaching whatever. The option can 
be thrown open to a class and it makes no difference in the 
regular instruction whether all but one stay in the old course 
or ali but one go into the codperative work or for any combi- 
nation between these limits. It is frankly recognized that 
this is not wholly ideal from the codperative point of view. 
During the summer two groups, the first and second group, 
would be out together. The long absence from college be- 
tween the seventh and eighth terms and from industry dur- 
ing the fifth and sixth terms are recognized as undesirable in 
some ways. It is recognized also that some students will be- 
come restive at the end of the seventh term and want to take 
their eighth term at once and get into industry as soon as 
possible. It is felt that this can be largely met by advising 
such students to get into their permanent employment at the 
end of the seventh term. The codrdinating department will 
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oppor- undertake to secure a leave of absence of four months to en- 
8, ete,, able them to take the eighth term. It is planned that during 
m the this term thesis work will be strongly emphasized and it will 
ere is be pointed out to the employer that this time can be spent on 
y term a research problem connected with the industry so that the 
Tative period may be made of value to him as well as to the student. 
lm to The student at graduation from the codperative course will 
th the be farther advanced and stronger professionally than he 
» how. would have been if he had taken the regular course, as he will 
indus- have covered the full content of the four-year course and have 
ine of had in addition not less than one year and four months, pos- 
coop- sibly one year and eight months of supervised, directed, prac- 
fourth tical work as against the one year of undirected and unsuper- 
e had. vised work after graduation from the regular course. Regu- 
rative lar tuition will be charged the student only for those periods 
eriods passed in college. A small fee for supervision will be charged 
ollege during the codperative periods but this can be easily carried 
gz the by the earnings during those periods. From the experience it 
le ex- is reasonable to expect that the student can support himself 
ersity during the codperative periods and in the later periods possi- 
n can bly save something toward his college expenses. It will there- 
n the fore be possible for him to take the five-year course leading to 
ourse the engineering degree at no greater, or even a less, net cost 
ombi- then the regular four-year course leading only to bachelor’s 
that degree. It is felt that while this course is not ideal it has 
view. features of very great value as a transition course which can 
roup, be used in an institution teaching the present type of ‘‘all 
e be- resident’’ course, that it incorporates the essential advantages 
dur- of the codperative plan and offers opportunity to try it out 
le in without change in the teaching program or increased adminis- 
ll be- tative expense other than that involved in the codrdination, 
take which may be covered in part by moderate fees charged dur- 
mn as ing the codperative period. Such a course as this may make 
ising possible the use of the codperative plan in institutions which 
t the do not feel free to adopt other forms. 
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THE LAMME AWARD. 


WESTINGHOUSE ELECTRIC AND MANFACTURING COMPANY. 
LEGAL DEPARTMENT. 


Office of East PITTssurGH, 
JOHN J. JACKSON General Attorney December 23, 1924. 


Mr. F. L. BisHop, Secretary, 
Society for the Promotion of Engineering Education, 
University of Pittsburgh, 
Pittsburgh, Pa. 


Dear Sir: The will of the late Benjamin G. Lamme con- 
tains the following provision: 


I hereby authorize and empower my said executors 
and trustees to pay over to or place in trust for the 
Society for the Promotion of Engineering Education, or 
some other suitable body acting for the technical schools 
of this country (the beneficiary of such trust to be selected 
by my said executors and trustees), the sum of Six thou- 
sand dollars ($6,000) of which an amount not exceeding 
One thousand dollars ($1,000) shall be expended for a 
die and the balance shall be held as a trust fund, the 
yearly income from such fund to be expended for a 
suitable gold medal (together with a bronze replica 
thereof) to be given yearly to a chosen technical teacher 
for accomplishment in technical teaching or actual ad- 
vancement of the art of technical training. If the ac- 
cumulation of said trust fund, in the judgment of said 
beneficiary warrants, then in some years two medals may 
be given. No individual shall receive such medal more 
than once. 


In accordance with this provision the Executors will be 
pleased to make the Society for the Promotion of Engineering 
Education the organization through which the award of the 
medal is to be made. The formal transfer of the funds, 
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however, must await the further progress in the adjustment 
of the estate. 

The Society may properly form its plans for the award of 
the medal, and it would be proper for it to arrange for the 
first award at the time of its Annual Convention in June, 
1925, if it so chooses. 

Yours very truly, 
(Signed) R. S. Fiecut, 
JOHN J. JACKSON, 
FiLorENcE A. LAamMg, 
Ezecutors. 













BENJAMIN GARVER LAMME.* 


ELECTRICAL ENGINEER—PIONEER, LEADER, EDUCATOR. 


BY CHARLES F. SCOTT.t 


Professor of Electrical Engineering, Yale University. 


To Alumni of Ohio State University, the career of Benja- 
min Garver Lamme (1864-1924) is of peculiar significance, 
for among fifteen thousand and more of us he was unanimously 
designated by the Board of Award to receive the first ‘‘ Joseph 
Sullivant Medal’’ ¢ in recognition of the value of his work to 
the world. 

He was Chief Engineer of the Westinghouse Electric and 
Manufacturing Company. He had received the Edison 
Medal, awarded annually by the American Institute of Elee- 


* Reprinted from Ohio State University Monthly, October, 1924. 

tNo one is more competent to evaluate the life work of Mr. Lamme 
and none could, with finer appropriateness, pay deserved tribute to his 
memory than Professor Charles F. Scott, his associate and friend. Mr. 
Scott is himself an outstanding figure in the field of electrical engi- 
neering development and education. The son of Dr. W. H. Scott, former 
president of the University, he received his A. B. from Ohio State in 
1885, two years after his father became president of the University. 
While in schoo] he served as a student assistant in Physics under the 
late Dr. Thomas Corwin Mendenhall,—a fact which is evidence of his 
capability as an undergraduate. Professor Scott began his work with 
Westinghouse company in 1888. His rise was rapid. In 1904 he was 
given the title ‘‘Consulting Engineer’’ with this company. In 1911 
he went to Yale. 

Professor Scott is a former president of the Society for the Promo- 
tion of Engineering Education and of the American Institute of Electri- 
cal Engineers. The ‘‘student branches’’ of the latter organization, now 
established in the leading engineering schools throughout America, were 
his idea. The famous Engineering Societies Building in New York 
City was made possible through the gift of Andrew Carnegie who was 
impressed by the usefulness of such a building as suggested by Pro- 
fessor Scott.—Editor Ohio State University Monthly. 

¢ This is a University Medal, established by Dr. T. C. Mendenhall, 
formerly Professor of Physics and during the last years of his life 
a Trustee of the institution. 
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BENJAMIN GARVER LAMME. 


trical Engineers for electrical achievement. He had been 
one of its two representatives on the Naval Consulting Board 
during the war, serving as Chairman of the Inventions Com- 
mittee which directed investigations and passed upon hun- 
dreds of schemes for the detection and destruction of sub- 
marines. These testify to his standing in his own profession 
as an engineer and inventor. But the Joseph Sullivant Medal 
brings in every field of activity in which graduates of more 
than forty classes are engaged; and the award went not to 
science or to art but to engineers, and to Lamme. 

It would be interesting to consult the Class Day prophecy 
of 1888 to note the career predicted for a member who held 
first rank in his classes but was little known outside the engi- 
neering group,who figured in no major or minor sports, who 
belonged to no fraternity or literary society, who took no part 
in social affairs, who was quiet and retiring, of few words and 
with nothing in appearance or manner indicating intrinsic 
capability. But the man ranking low in many qualities often 
counted essential to success, won in life achievement. Why? 

Many may imagine that an electrical engineer and inventor 
of pre-eminence must be a wizard of some sort; but he had 
no occult powers, he was no visionary. He was simple and 
unassuming in manner -and mind and method. His magic 
wand for transforming new ideas into realities was a trained 
mind. He could think clearly, analyse a problem into its 
fundamental elements, proceed directly from cause to effect 
or vice versa. He had vision, persistence, purpose. He was 
a productive thinker because he worked many hours and with 
high efficiency. 

My own recollection of student days gives a clew to his 
success. In the fall of ’85 (I had received my A.B., in 
June) I took Analytic Mechanics with the engineering juniors. 
I can name only one student and recall but one outstanding 
incident. Professor Robinson said a page or so of the four 
or five pages of problems at the end of the chapter would be 
a reasonable task. The next morning Lamme asked me how 
many I had done: I gave an apologetic answer and reversed 
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the question. He quietly replied, ‘‘ Well, I didn’t have any- 
thing else to do so I worked them all.’’ 

Nearly four years later, shortly after Lamme had begun 
work with the Westinghouse company on May 1, 1889, I re- 
membered that sentence when Mr. Schmid asked me, ‘‘Do 
you know that man Lamme? Can he figure?’’ And nearly 
forty years later, considerably more than half of which we 
worked in the same building—many years at adjacent desks, 
that sentence seems to reveal certain life characteristics—an 
interest in mathematical-mechanical problems, diligent effort 
at a self-imposed task far exceeding the normal expecta- 
tion, a super-preparedness, a joy in accomplishment. His 
work as a student and as an engineer was not something apart 
from him, but it was a part of him. 

As Chief Engineer of his Company Lamme interviewed 
many young men. To determine present aptitudes he ascer- 
tained what they liked to do as boys, believing no one would 
make a real engineer who had not shown certain early traits 
and likings. 

Notes TELL or Earzy Lire. 

He left some notes in which he traces his own career in a 
sort of self-analysis. His earliest recollections concern the 
hunting of curious stones in a plowed field. He continued 
to gather Indian relics, such as stone axes and hammers and 
arrow heads. In his will he leaves to the University his 
treasured and rich collection. He enjoyed building blocks 
and mechanical toys. He liked to work with tools and made 
little water wheels which he placed in the stream. He tink- 
ered around machinery whenever opportunity appeared. The 
real pleasure was in finding out how things worked and why 
they were made in certain ways. These interests in child- 
hood matured into interest in design in later years. An early 
aptitude later proving of highest importance was a liking 
for elementary mathematics. The wise teacher in an old- 
fashioned country school let the scholars work out things in 
their own way. Lamme enjoyed mental arithmetic, particu- 
larly the relations of numbers. (In later life he patented 
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some magic square puzzles.) The multiplication table which 
we learned to 12, he learned to 25, then to 36. He developed 
curious and quick methods and a sense of proportion. While 
classmates in college thought mathematics ‘‘came easy’’ to 
him, he was studying more hours than they did. He en- 
deavored to get a physical conception of mathematical ideas 
and relationships. Later in life he had an uncanny way of 
working out a result in his head before another man could 
get it on a slide rule. He used a slide rule for a short time 
but discarded it as the mechanical operation caused him to 
lose his quantitative sense and his facility for mental compu- 
tation; furthermore, results were not retained mentally as 
they had been. Visualization and physical conception of prin- 
ciples and problems he employed constantly in his engineer- 
ing work. Mathematical computation and analytical ability 
were closely associated. As a boy he directed his analytical 
ability to the characteristics of his schoolmates as well as to 
mathematical problems. A critical sense and persistency 
were other traits of youth which continued through life. 

He determined, when a boy, to be an engineer, he set about 
to make an engineer of himself and he did. 

Following his junior year, owing to the illness and death 
of his father, he spent a year at home on the farm near Spring- 
field. After graduation from the Mechanical Engineering 
course he spent a half year at home, reading in spare hours 
Sylvanus Thompson’s ‘‘ Dynamo Electric Machinery,’’ a com- 
pendium of historical and descriptive information. He 
sought the underlying principles and got a grasp on the idea 
of the magnetic circuit, then little understood. When -he 
came to the Electric Company in Pittsburgh, he had a pre- 
paredness which was unsuspected. His evenings for many 
years he spent largely in study. He has said that often his 
quick and confident answer to some new question has been at- 
tributed to an intuitive insight which others do not possess 
instead of the hours of painstaking analytical study which 
had already given him the answer. 

Opportunity is futile unless one is prepared to see it and 
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use it; Lamme was prepared. He graduated at the oppor- 
tune moment when the electric current was establishing its 
usefulness for light and power and when the greatest problem 
was how to make bigger and better electrical machines; he 
was fortunate in the progressive leadership of George West- 
inghouse, who gave not only opportunity to design and con- 
struct, but incentive and impetus and inspiration; he was pe- 
euliarly fortunate in the early guidance and codperation of 
Albert Schmid, a master in mechanical design. 


ProveD EquaL To OPPORTUNITY. 

Mr. Westinghouse had for two or three years been exploiting 
a new system, the alternating-current system. There were 
engineering criticism and commercial opposition from without 
and technical difficulties from within. The largest genera- 
tors were less than two hundred horsepower; there were no 
commercial motors; there was no way to convert from alter- 
nating to direct current. The need and the opportunity were 
great. The design of new types of generators, of polyphase 
motors of various types, of synchronous converters, of an al- 
ternating-current railway system,—all these presented gigan- 
tic problems which Lamme met and solved. Present and pro- 
posed super-power systems and the utilization of power in 
industries and in railways employ the system on which he 
worked and most of the apparatus follows the designs which 
he inaugurated. He had many good assistants and much was 
done elsewhere, but Lamme was pioneer and leader, he orig- 
inated new types and they have persisted. To him is due a 
far larger proportion of the prominent types of apparatus 
now in use than to any other designer. And his judgment 
was so good that he spent little effort on types which soon 
disappeared. 

He never gave up. To him a defeat was a challenge. If 
trouble occurred, he at once sought a remedy—often he had al- 
ready determined what to do if difficulties should arise. On 
one occasion there were serious troubles in an important in- 
stallation. An official of the Company said, ‘‘Lamme, this 
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will be your monument or your tombstone.’’ This did not 
perturb him. Now it is his monument. 

Lamme was far more than an individual designer of particu- 
lar machines, although he might well rest his reputation on 
the design of the single reduction railway motor, the machines 
exhibited at the World’s Fair in Chicago, the generators which 
inaugurated hydro-electric power at Niagara, those for sup- 
plying power to the Elevated and Subway Systems in New 
York and the equipment which operates the New York, New 
Haven & Hartford Railroad. He says that his work was 
mostly analysis rather than design. He developed a system 
and method of simple rational design. He directed and 
taught others and during recent years his principal interest 
and activity and enthusiasm were directed to selecting and 
training men. He conducted a design class each year, he took 
active interest in The Electric Journal as chairman of its 
publication committee, suggesting topics and writers, criti- 
eally reviewing manuscripts, and often summoning writers 
for conference, being particularly concerned in developing 
young engineers in clear thinking and expression. He wrote 
and spoke on engineering education. Years ago the electrical 
engineer was an isolated individual. Now invention and 
development and design dre conducted by groups of men who 
work together. Lamme started as an individual but he 
developed an organization and left in his department a hun- 
dred men with the advantage of his knowledge, his experience, 
his methods and his inspiration. 


His Genius Was Conraaious. 


Modest and retiring, he was a genial and inspiring com- 
panion to those who knew him. In later years, his reticence 
was somewhat overcome and he wrote papers and made some 
addresses. His clear and simple presentation, free from 
mathematical formula made his writings highly appreciated. 
He regarded mathematics as a tool and did not exhibit his 
tools when the work was done. 

He never married, but made a home with his sisters.. One 
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of them, Miss Bertha, graduated from Ohio State in engineer- 
ing and became a competent designer under her brother’s 
direction, but ceased engineering to become Mrs. Feicht. He 
was a broad reader, he liked travel, he was fond of the best 
music and was interested in archeology, he became an ardent 
and expert photographer and when he finally got an automo- 
bile he drove it nearly ten thousand miles in six months and 
knew all the roads within a hundred miles. 

Habitual optimism and indomitable courage waged a long 
struggle against an incurable disease. With hopeful cheer 
he concealed his early fears and to the last his knowledge 
from his immediate family. Again he had prepared for 
emergency by deciding on plans for continuing his work and 
the provisions in his will. He died July 8th, 1924. 


He ESTABLISHED SCHOLARSHIPS AND MEDALS. 


Even associates and friends little suspected how sincere was 
his interest in education and his Alma Mater until revealed 
by his will. It provides for a medal to be awarded by the 
American Institute of Electrical Engineers for meritorious 
achievement in the development of electrical apparatus or 
machinery ; also for a medal to be awarded by the Society for 
the Promotion of Engineering Education for accomplishment 
in technical teaching or actual advancement in the art of 
technical training. It provides a medal for meritorious 
achievement in engineering or the mechanical arts by a grad- 
uate of one of the technical departments of the Ohio State 
University; also for two scholarships to be awarded to the 
most capable students in the mechanical and electrical engi- 
neering courses during their senior year. All these awards— 
incentives for advancing the profession he loved—are to be 
made annually. There is also provision for continuing the 
education of eleven French orphans, wards of his for several 
years past. He visited them in France about a year ago, he 
heard from them often and his last replies—individual and 
personal—he dictated just three weeks before his death. 
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‘*AN EXTRAORDINARY ORDINARY MAN.’’ 


Summing it all up, after an acquaintance of many years 
and after talking with many who have worked with him and 
known him best, he was an extraordinary ordinary man. He 
had developed ordinary qualities to an extraordinary degree. 

We all know the multiplication table, but he knew more of 
it and could use it better. He was an able mathematician 
but what he used most were mathematical reasoning and men- 
tal arithmetic. Most of us reason from effects back to causes, 
but he was wonderfully expert in getting directly back to the 
really fundamental starting point. He visualized and simpli- 
fied his problems. He used short cut, direct methods in 
mathematics, in analysis, in action. He was unusually pa- 
tient and persistent. When he had worked through to a con- 
clusion, it became a conviction and he had the courage of his 
convictions. 

Lamme was one of those whose greatness lay in the perfec- 
tion and practice of common traits and homely virtues. The 
qualities which made him great, while especially important 
to the engineer, would contribute to success in many fields. 
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NEW MEMBERS. 


District No. 1. 


THE ENGINEERING INSTITUTE OF CANADA, 176 Mansfield Street, Montreal, 
Canada. Fraser S. Keith, General Secretary. 


District No. 2. 


Hitt, Erut G., Assistant Professor of Metallurgy, University of Pitts- 
burgh, Pittsburgh, Pa. 
District No. 3. 


VIRGINIA POLYTECHNIC INSTITUTE, Blacksburg, Va. Julian A. Burruss, 
President. 
WASHINGTON AND LEE UNIVERSITY, Lexington, Va. Jas. Lewis Howe, 
Dean. 
District No. 4. 


GRISWOLD, RALPH SCOFIELD, Instructor in Electrical Engineering, Pur- 
due University, LaFayette, Ind. 

HEWES, JOHN Warr, Assistant Professor of Civil Engineering, Iowa 
State College, Ames, Iowa. 

KELLER, JOHN FRANCIS, Steel Specialist, Engineering Extension, Pur- 
due University, LaFayette, Ind. 


District No. 5. 
ANDREWS, CARL Bowers, Professor of Engineering, University of 
Hawaii, Honolulu, T. H. 
UNIVERSITY OF IDAHO, Moscow, Ida., Alfred H. Upham, President. 
Stare COLLEGE OF WASHINGTON, Pullman, Wash., R. O. Holland, Pres. 
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To the Members of the Society who have kindly contributed 
books to the National Southeastern University, 
Nanking, China: 


Words cannot express our deep appreciation of your kind 
efforts in donating a large collection of the Society Proceed- 
ings and BULLETINS to this University. Your gifts fill a want 
which has been keenly felt after the disastrous fire that burned 
our Engineering Reference Library. Your generosity will 
leave a perpetual memory in China and in behalf of our Col- 
lege of Engineering I hereby tender you our most heartfelt 
thanks. 

NATIONAL SOUTHEASTERN UNIVERSITY, 
THomson E. Mao, 


Dean. 
October 30, 1924. 











MEETING OF DIVISION OF DEANS AND ADMINIS. 
TRATIVE OFFICERS, 8. P. E. E.. UNIVERSITY 
OF MICHIGAN, JANUARY 25-26, 1924.* 


The official register of the meeting gives the following offi- 
cers of administration and deans in attendance, although a 
number of others took part in the sessions and the meetings of 
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* The lateness of this report is due to the fact that the chairman of 
the meeting was unable, because of health and other engagements, to 


complete the editing until this time. He begs the indulgence of the 
membership of the Society ARTHUR M, GREENE, JR. 
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Pender, Harold, University of Pennsylvania 
Pinney, J. C., Marquette University 

Potter, A. A., Purdue University 
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Roys, F. W., Worcester Polytechnic Institute 
Sackett, R. L., Pennsylvania State College 
Slichter, W. I., Columbia University 

Seott, C. F., Yale University 

Snow, C. H., New York University 

Stowe, A. M., Toledo University 

Turneaure, F. E., University of Wisconsin 
Votey, J. W., University of Vermont 
Wagner, F. C., Rose Polytechnic Institute 
Walker, P. F., University of Kansas 
Warren, C. H., Yale University 

Wickenden, W. E., Director of Investigations 
Williams, G. S., University of Michigan 
Whitehead, J. B., Johns Hopkins University 


MEETING OF JANUARY 25, 1924. 


The meeting was called to order at 2:00 P.M. by M. E. 
Cooley, Dean of the Schools of Engineering and Architecture, 
University of Michigan. 


M. E. Cooley: This idea of a division of deans goes back 
about twenty-five or thirty years, when four teachers of engi- 
neering, Carpenter of Cornell, Spangler of Pennsylvania, 
Hollis of Worcester, and myself met in a restaurant on Broad- 
way in New York. We had dinner and the object of the din- 
ner was to discover if there were ways and means by which 
colleges could get together in codperation and the principle 
question was the keeping of our respective institutions along 
such lines so that there would be no duplication in institu- 
tions for definite work. That question was discussed at 
some length and we reached the conclusion that it was imprac- 
tical and that each college would prefer to go its own way. I 
have always believed that engineering colleges could get to- 
gether and should exert themselves in planning curriculum 
and provide equipment for engineering students so as to avoid 
duplication. Some three years ago when the Society met at 
Yale I talked with President Burton who had just come into 
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the presidency here and discussed an association of deans. 
Whether it would not be advisable and possible for engineer- 
ing deans to get together as well as teachers of liberal arts. 
He approved the plan and authorized me to extend an invita- 
tion to you at Yale. I called a meeting of deans and presi- 
dents one evening down at the shore and it was enthusiasti- 
eally agreed that such an organization would be feasible and 
a committee of deans were appointed to carry it out. There 
were difficulties in the way. I was delegated to arrange a 
committee but many I asked would not serve. The matter 
rested until the following spring and Dean Raymond wrote 
me a letter asking me to meet with about 15 other deans in 
Chicago. We met and spent a day discussing things that we 
might do. The group of deans was from the Mid-West insti- 
tutions. It was a very satisfactory meeting. 

A few months afterwards the Society met at Urbana and 
there you remember a Division of Deans was authorized and 
Dean Raymond was chairman of it last year. Then we came 
together at Ithaca; the invitation of President Burton was ex- 
tended to you again and you accepted. We have come to- 
gether for a purpose and if it can be realized it will be of 
great promise to the engineering profession. During the past 
two years or more I have had opportunity to get in contact 
with those outside of teaching of engineering. As I see it the 
profession is made up of individuals and there has never been 
any codperation in the engineering profession that I know of. 
As long as engineers act as individuals the profession 
will not make progress. The time has come in our life when 
it seems to me that the engineer has a real duty to perform, a 
real duty to civilization and one he cannot perform unless the 
profession as a whole acts. That is one of the things I am 
hoping will come out of this division of deans. You have 
come together not to discuss practical things that I have re- 
ferred to. What can the engineer do outside of his profes- 
sion as a result of his training and skill as an engineer? 

Gentlemen, you come together here and I am not sure 
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that the result of this meeting is going to be tangible when we 
have finished. It is more to become acquainted and that is 
the first step if we are to accomplish anything. We must 
know each other and have a personal point of view. I am 
thinking also as a result of this meeting a good many ideas 
will be put forward to which we will not subscribe but we must 
take them back home with us and perhaps when we come to- 
gether again we will think more of them. Place the engineer- 
ing profession at a point in the lives of our country which 
will enable it to do more for the people of the country than 
we are able to do at this time. I have great faith that if we 
come together we can exert a force which will be felt and 
which will make history. 

I welcome you in the name of President Burton, in the 
name of the University of Michigan, and in the name of the 
State. We are glad to have you here. Do as you would in 
your own homes. 


Arthur M. Greene, Jr.: Dean Cooley: We are very much 
pleased with these words of greeting and we will all avail 
ourselves of the privileges which you have offered. We do 
appreciate the kindness and cordiality of the University of 
Michigan, its Board of Regents, and the members of the Fac- 
ulty of the Engineering Department. 

I wish to call attention to the fact that your commit- 
tee has placed on the program those topics which to them 
seemed feasible for general discussion among those in charge 
of engineering schools in this country. Although this organ- 
ization was planned by one of the presidents of the S. P. 
E. E., this Division is for engineering education of the 
country regardless of that Society. We are also glad to have 
the representative of one of our Canadian schools. We only 
wish that others could be here. We want all here to enter 
into this meeting, to enter into the discussions because only by 
interchange of ideas can we hope to get anywhere. 

Dean Greene appointed the following men members of the 
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Committee on Resolutions. Anderson of Tulane, Whitehead 
of Johns Hopkins, and Mitchell of Toronto, Chairman. 


TOPIC—LENGTH AND CONTENT OF THE CURRICULUM. 


THe Harvarp PLAN. 


Dean H. J. HuGHEs. 


After the Lawrence Scientific School was discontinued and 
the Graduate Schools of Applied Science were established, 
admission was open only to graduates of colleges or other 
technical schools. When we returned from Tech and reor- 
ganization was secured we put the school back again on 
the undergraduate as well as the graduate basis. We 
have a four-year program. We have a four-year course 
in Civil Engineering and we have been running a four- 
year course in Metallurgy but we do very little registra- 
tion in other schools. They decided to put Sanitary, Me- 
chanical and Metallurgy on graduate bases. Then we have 
a five year program combining engineering and business ad- 
ministration. We are codperating with Harvard College in 
the first year and with Harvard Business School in the last 
year. We have not been able to make it without duplication. 
The codperative plan has not been successful. The faculty 
has decided that we should discontinue this alternative plan 
and make students take summer work. Further details of 
the plans of the Harvard Engineering School is given in the 
mimeographed sheets which will be distributed. 


Harvard University, 


The Harvard Engineering School. 


Four-year programs in mechanical, electrical, electric 
communication, and civil engineering; mining; industrial 
chemistry ; and sanitary chemistry. 

Degree: Bachelor of Science with designation of depart- 
ment of study. 
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Five-year programs combining engineering (mechani- 
eal, electrical, civil, or mining) and business administration. 

Degree: S.B. in Engineering and Business Administration 
with designation of department of study. 

Post-Graduate study and Research. 

Degrees: S.M. with designation of department ; Mining En- 
gineer; Metallurgical Engineer; Doctor of Science. 


Admission to First-year (Freshman) Class for 4-yr. and 
5-yr. Programs. 


(1) Old Plan—Examination only. 
Must pass in 15 units of College Entrance Examina- 
tion Board. 
(2) New Plan—School record and examination. 
(a) Evidence of an approved school course satisfac- 
torily completed, and 
(b) Must show in four comprehensive examinations 
(English being one) that scholarship is of satis- 
factory quality. 
(3) In 1923-24, for the first time—The satisfactory comple- 
tion of an approved school course (as in New 
Plan), and a place in the highest seventh of the 
graduating class. This plan is on trial. 


Admission to Advanced Standing in 4-yr. and 5-yr. Programs. 


One or more years of study in a college or scientific school 
of good standing which has been completed creditably, with 
no failures, deficiencies or unsatisfactory grades; in certain 
eases at least two years is required as a minimum. Standing 
depends upon previous training. 

Graduation from another college or university of good 
standing. 

Admission to Post-Graduate Study. 


A degree from a scientific school, college or university of 
good standing, and preparation equivalent to the require- 
ments for a bachelor’s degree in this School. 
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Four-Year Programs. 


The studies of the four-year programs are so planned 
that boys entering the School directly from high schools and 
academies, and whose time and resources are limited, can in 
four years acquire a foundation for the profession of engi- 
neering and for the engineering industries. 

These programmes are designed not to stand by them- 
selves, but as definitely linked up with the opportunities for 
general study in Harvard College. Studies which may us- 
ually be completed in College are placed in the first two 
years of the engineering programmes; these are chiefly Eng- 
lish, mathematics, and science. The work of the last two 
years is mainly professional. 

Although the Engineering School is organized under its 
own faculty, it has close relations with the Faculty of Arts 
and Sciences, which includes Harvard College and the Gradu- 
ate School of Arts and Sciences. Each faculty has a limited 
representation in the other faculty. The six hundred courses 
offered by the Faculty of Arts and Sciences are open to en- 
gineering students as electives. At least half of the studies 
required in engineering programmes are courses given by 
the other faculty. 

The requirements for admission to the Engineering School 
and to the College are the same and are administered by the 
same committee. A student who enters the Engineering 
School first, and later finds himself unsuited to a scientific 
career, or who wishes to take more general studies than the 
engineering programs offer, may transfer to the College at 
the end of one or two-years and count work done in the Engi- 
neering School toward a degree in the College. 

Similarly a student in the College may include, as part of 
the work for a College degree, those subjects which are pre- 
scribed in the first two years of any of the engineering pro- 
grams. Four years is the usual time spent in getting the 
College degree; but the work can be, and often is, done in 
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three years. High-grade students can win both a College 
degree and the Engineering degree in five years. 

A graduate of a high-grade college should be able to fulfill 
the requirements for an engineering degree in two years 
after entering the School. 

The programmes are the same for one year; most of them 
for two years, or with only minor changes. And the pro- 
grammes in mechanical, electrical and civil engineering are 
so nearly alike for three years that students in these fields 
(the majority of our students) do not have to make their 
final decision as to programme till the end of the third year. 

Instruction in the professional subjects is given only by 
men of faculty rank. The classes or sections are all small; 
it is expected that they will be kept so. 

The thesis for undergraduates is not required, but both 
preliminary and final reports are required as part of much 
of the laboratory instruction. 

A course in accounting, and a survey course in business 
administration are required in the engineering programs. 

The electives in general studies are a free choice. English 
is a prescribed study. 


Industrial Coéperation. 


Industrial coéperative work was established three years 
ago for third-year students in mechanical, electrical and civil 
engineering. This work begins at the end of the sophomore 
year and ends at the beginning of the senior year. By using 
two summer vacations and the junior year, and by alternating 
studies and outside work in bi-monthly periods, at least six 
months of industrial experience was provided. The arrange- 
ment of tabular views, that would synchronize with Harvard 
College in the earlier years, and with the Business School 
in the later years, has proved to be both difficult and expen- 
sive. Beginning with 1924-25, industrial work is to be done 
only in the vacations. The rearrangement will, it is thought, 
provide many of the advantages of the alternating plan, and 
permit students to maintain continuous contact with the Uni- 
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versity during the academic year, which the students as 
well as their parents value. 


The Five-year Programs in Engineering and Business. 


Recognizing the importance of business training for engi- 
neers, the faculties of the Engineering School, and of the 
Graduate School of Business Administration, three years ago 
organized five-year combined programs which include; (a) 
on the engineering side all the scientific and general subjects 
of a four-year program; and (0b) on the business side, a 
course of study in industrial management. The first three 
years of these five-year programs are the same as in the cor- 
responding four-year programs. The fourth and fifth years 
are each made up of two courses in engineering and three 
courses in business; the four engineering courses being the 
fourth year enginering studies of the four-year program. 
Each faculty gives its own special subjects; the work as a 
whole is under a joint committee representing the two 
Schools. 

Graduate Study and Research. 


Graduate students are expected to plan their own pro- 
grammes. Any well-defined plan of study is likely to be ap- 
proved if it is made up essentially of graduate work and re- 
search. The plan may properly include a limited amount of 
work in a scientific department of the Faculty of Arts and 
Sciences. If a graduate program lies mainly in one de- 
partment, a full year’s work completed with high credit leads 
to a Master’s degree with designation of field of study. A 
diversified program leads to the degree of Master of Sci- 
ence in Engineering (without designation of field). A year’s 
work is four full courses. 

The degree of Doctor of Science is given only for high at- 
tainment in a special field of learning, manifest by a thesis 
giving evidence of independent research of a high order, and 
by special examinations covering the entire field in which the 
candidate is specializing, as well as in the particular subject 
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of research. Two years after taking a bachelor’s degree is 
the minimum time requirement; but a longer time is usually 
required. At least one year of graduate study must be done 
in residence in the School. 

Some of the graduate work is organized class room instruc- 
tion; but much of it is research under individual professors, 
or departmental committees. The School offers an extensive 
and varied group of graduate courses and subjects for re- 
search; and its laboratories though not large are well 
equipped. 

Discussion. 


W. H. Kenerson: Does any college give the degree of B.S. 
at end of five years. 

H. J. Hughes: We give bachelor degree only at the end 
of five years. No degree at the end of four years. 

A. M. Greene: If a man elects in his fifth year courses suf- 
ficient to graduate in Harvard College, might he get a degree 
of B.S. in Harvard College and then the degree from the 
Engineering School ? 

Dean Hughes: If a man enters for five years and then se- 
lects his subject so that at the end of three years he fulfills 
17 eredits in Harvard College can he not graduate? No. 
There are only about two years of work that can be carried. 
He can go back to College at the end of two years, then com- 
plete requirements for degree in the College. 

Dean Raymond: We have a joint course with the College 
of Liberal Arts, a five-year course. Three years in the Col- 
lege then after one year with us that college gives a B.S. degree 
and at the end of five years we give the degree in engineer- 
ing. 

Dean Hughes: The Faculty of the Graduate School of 
Business Administration gives courses to those men in engi- 
neering school who are registered in the five-year program. 
The ordinary undergraduate in the Engineering School can 
not take these courses. 
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Question: Are they given by men who have engineering 
background ? 

Dean Hughes: Courses in industrial management are given 
by man who was head for a time of the department of steam 
engineering at Wisconsin. Transportation given by a man 
who was connected for many years with railway service. Ac- 
counting courses given by a man who is a certified accountant. 
Some of the other courses are not given by men with engineer- 
ing background but with good business background. I might 
add that we have required physical training for Freshmen. 
The Business School was started some ten or fifteen years ago 
with Gay as Dean. It was organized at one time and the 
business courses were given at Harvard College by the De- 
partment of Economics. The Business School is now entirely 
an independent school with about 600 students. For admis- 
sion you must be a graduate of a technical school or college. 
No undergraduate may enter. The course of study is two 
years in length and they offer eight or nine programs. I do 
not think I can give you all of them. Each one contains about 
five courses per year. Every student takes accounting. 
Thy all take labor problems and business policy. One pro- 
gram is to train men ‘especially for accounting. Another 
transportation. Another banking. Industrial management, 
ete. That is, a two years course of study after graduation 
from college or another school. For the men who are not en- 
gineers one of their difficulties is in courses which ought to 
have engineering background. They make an effort to sup- 
ply the background. Each student is expected to study in 
some industrial work. They keep up close contact with in- 
dustry. They spend a great deal of time in collecting cases 
and problems for students. In addition to the regular faculty 
some of the courses have business men from all over the coun- 
try to give lectures. It is the highest priced school in the 
University. They charge students what the instruction costs 
—$400 per year. There is a loan fund for students who need 
it. Tuition in other departments is $250 per year. 
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President Faig: Does that cover all expenses? 
Dean Hughes: Yes. It covers all expenses but we are now 
raising an endowment to build new buildings. 


Tue MicHIGAN PLAN. 


DEAN M. E. CooLey. 


The University of Michigan has no five-year curriculum. 
I suppose five years has been given to the study be we have 
never been able to agree. I think we are very nearly agree- 
ing, however, and the delay at the present time is to avail 
ourselves of the results of the investigation to be made under 
the direction of the Board of Investigation and Coérdination. 
I think our Faculty feels that it should have the benefit of all 
the facts before they finally determine upon a five-year 
course. 

While we have no five-year curriculum, we have five-year 
courses. Here on the campus we have four years in the En- 
gineering College and then study for one year for a master’s 
degree. We have students at work for the professional de- 
gree, B.S., M.S., both in engineering and the professional de- 
gree of C.E., M.E., or E.E., or whatever it may be. 

We have five year courses in codperation with our College 
of Detroit. This was recently established. Our affiliation was 
approved by the Board of Regents this morning. I think 
you would be interested in knowing something about this 
joint course. It probably indicates a new direction. The 
College of the City of Detroit sends its students to us at the 
end of three years and those students take two years here. 
At the City of Detroit College they confer upon graduates 
the degree of A.B. These students receive the degree of B.S. 
from Michigan at the end of five years. 

The tentative program for the three years of work done in 
the College of the City of Detroit before entrance to Michi- 
gan is given in the table below: 
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A Tentative Three-year Preéngineering Program for Com- 
bined Five-year Course with College of City of Detroit. 


First YEAR. 
Semester I. Semester II, 
Modern Language...... 4 hours. Modern Language....... 4 hours, 
Rhetoric 1 or 1E..... 3 or4 hours. Rhetoric 2.............. 3 hours, 
Mathematics 4.......... 4 hours. Mathematics 5.......... 4 hours. 
(Algebra-Analytic Geom.) (Analytic Geometry) 
PU ire si0-040054 050 3 hours. Chemistry 3............ 4 hours, 


(Mechanical Drawing) 
Shop 2 (Metal work).... 2 hours. 


16 or 17 hours. 


(General Chemistry) 


SECOND YEAR. 


Semester I, 
Modern Language........ 4 hours. 
Mathematics 6 (Calculus) 5 hours. 
Chemistry 4. .....0.c00. 4 hours. 
(Qualitative Analysis) 
Descriptive Geometry.... 3 hours. 


16 hours. 


15 hours. 
Semester II, 
Modern Language....... 4 hours 
Mathematics 7.......... 5 hours, 
(Calculus and Diff. Eq.) 

BEE Bila dcsccccnces 5 hours. 
a. ee 2 hours. 

16 hours. 


THIRD YEAR, 


Semester I. 


I ES ois e806 a gxe's 5 hours. 
Ds s.e ase eee 3 hours, 
oe oe 3 hours. 
Social Science Elective.. 3 hours. 
Other Elective...... 2 or 3 hours. 


16 or 17 hours. 


Semester II. 
Engineering Mechanics... 4 hours. 
Chemical Engineering... 3 hours, 
Economics 2, 3, 4, or 5.. 3 hours. 


SN 5 655560900040 3 hours. 
Other Elective.......... 3 hours 
16 hours. 


DIVISION OF Hours. 


eae 12 or 13 hours. 
Modern Language....... 16 hours. 
Mathematics ........... 18 hours, 
IN ene ewias wise sat 10 hours. 
Sey 8 hours. 


General Electives. ...5 or 6 hours. 
Chemical Engineering... 3 hours. 
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WOUND an esete 95 or 97 hours. 
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We have found this affiliation of colleges extremely satisfac- 
tory. We are disposed to encourage similar affiliations with 
other colleges. It possibly may be the solution of the great 
coordination which now exists in our College. I have advo- 
cated closer relations of our colleges throughout the state with 
the University. It would strengthen the smaller colleges not 
only in faculty but also in equipment and would build up a 
system for the state which would be of great advantage to the 
state. 

Dean Bates of the Law School informed me that the Re- 
gents have adopted a three-year pre-law requirement for ad- 
mission to the Law School. We have a six-year course in 
medicine. Expressing my personal views I am not certain 
that members of the faculty will agree with me to our present 
four-year course containing all general subjects, while the 
same time should be given to professional subjects. There is 
no necessity so far as the future of the engineer is concerned 
to give more time to professional subjects. What the engineer 
needs is very much greater amount of time devoted to general 
studies. I think many persons will agree with me on the 
requirements that additional time should be given to general 
studies. They will not agree that we give more time to hu- 
manities. I mean history, ete. I think the engineer should 
take the place in the world which he is justified in taking 
in the development of civilization. He has done everything 
for it but done nothing to prevent its decay. He should have 
his mind trained here and before he comes to college to appre- 
ciate the things which he as an engineer should do for the pro- 
tection of our civilization and which he does not do now. 


THe CoLtuMBIA PLAN. 
Proressor W. I. SLICHTER. 


Professor W. I. Slitéhter of Columbia University reported 
for Dean George B. Pegram and gave a statement regarding 
the Columbia plan of engineering education. The work at 
Columbia is based on three years of preéngineering work, 
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divided among Mathematics, Language, Science and Eco- 
nomics. The division of this work is given in the table below. 
The preparation for this course is that demanded by Columbia 
College, the undergraduate department of Columbia Univer- 
sity. 


COLUMBIA UNIVERSITY, JANUARY, 1924—CoURSE IN COLUMBIA COLLEGE 
PREPARATORY TO ENGINEERING. 








Subjects. Freshman Year. Sophomore Year. Junior Year. 

Ea rs nkevice sae ens 20 

SI os < wien e50.e-8 30 

NN so inspa-es Om 20 

Eres 20 17 

iain 40:04 C500 10 6 
6a 5 on od. ceee ee 32 15 
i 6 d-0 0:6.5 dinate 20 

EG 5 3s 600 owed es 16 
ER, Cee Ear 37 
ED Seo asa paren ais 25 32 














Tabulation in Per Cent. of Total Working Time of Student of Time 
Allotted to the Several Subjects, Including Class Room, Labo- 
ratory and Study. (Study times in the main from 
estimates of whole student body.) 











Min: Eng. Elec. Eng. Chem. Eng. 
Subjects. 
First | See- | Third] First | 5ee> | Third] First | See> | Third 
Year.  ~ Year. | Year.| 0"4 | Year. | Year. ond Year. 
ear. Year. Year. 
i BOOT 13.5 43 20 
Re ic sak alate 13.0 30 10 14 | 15 
Mechanics........... 15 15 15.5 
Chem. Eng.......... 14 21.5} 13 48 
NE. 65.6 oe whee 25 8 4 12 12 
_ SS 7.5 21 16 | 47 67 21 
Mech. Eng.......... 10 10 8 17 31 19 5 ll 8 
ME Rss sis ccccace 
Metallurgy.......... 3 13 4 
Serer 6 
Bs NE oss oc sn wes 40 50 
Mineralogy.......... 19.5} 10 
Astronomy.......... 
Geology.............} 1688] 12 
er i 
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Following the three years’ preparation, three years’ work in 
engineering is taken in accordance with the table below in 
which percentages of time spent in the various subjects are 
given. 

Professor Slichter stated that at present there is a discus- 
sion among the Faculty of the University regarding changes 
in this plan of study. 


THE Missouri PLAN. 


DEAN E. J. MCCAUSTLAND, 
Length and Content of Engineering Curricula. 


In 1911 the training of engineers in the University of Mis- 
souri was placed upon a professional basis by the organization 
of a School of Engineering in which the professional curricula 
were made three years in length and were preceded by two 
years of college work or sixty hours’ credit in the College of 
Arts and Science. The freshman and sophomore require- 
ments in that College were fixed, and the faculty of Engi- 
neering specified that certain courses in science be included 
within the sixty hours, so that the entire two years were de- 
voted to required subjects. The distribution of this preéngi- 
neering training was as follows: 


Humanistic subjects, including history, English, ancient and 


I I rics odin capsied cbac hee sate esen obs.e-e see 20 hours. 
Sciences, including chemistry, a biological science, physics and 
IN ou a nadie bse vr a Ser FE FIWCs CSO ORL SE eek Ces 40 hours, 


The planning of the 3-year curricula in the Professional 
School resulted in the inclusion of subjects almost entirely 
drawn from scientific and professional fields, with the strictly 
professional type very largely predominating. The distribu- 
tion within the departments is shown in Table I, in which the 
curricula in Civil, Electrical and Mechanical Engineering are 
taken as typical of the application of the principles inspiring 
the Faculty. 
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Showing the Distribution and Character of Subjects in Professional 
Curricula Following 60 Hours’ Credit in Arts and Science. 


A normal semester schedule was 15 hours’ credit. 

















C.E. E.E. M.E 
Generel, Total Tis... .....cccsecse 1 1 1 
Ee ee 1 1 1 
Scientific, Total Hrs............... 15 13 8 
SN rae 66h ce ceca va cwd 3 
Sain ad (steroids 5 
ES Sd av tavseaeaad 8 8 8 
eee rere 4 
Professional, Total Hrs............ 74 76 81 
a ca cine eww’ f 47 2 5 
Ns sacs Sts a oic-< a. pa 16 17 13 
aia sas eedub onees 34 8 
SE re 3 8 40 
8S nia tiits daira etiesw mr 8 7 7 
I hile cae gab asain oo Pee 8 8 
TOTAL HOURS FOR 3 YEARS....... 90 90 90 














Table II shows the distribution of the subject matter for 
the entire five years of training. 

















” Tasie II. 
C.E. E.E. M.E. 

Gomal, Dotel Te... ...... 0:55 cccaek 21 21 21 

From Arts and Science.......... 20 20 20 

From Professional Curric....... . 1 1 1 
Scientific, Total Hrs.............. 55 53 48 

From Arts and Science......... 40 40 40 

From Professional Curric........ 15 13 8 
Professional, Total Hrs............ 74 76 81 
ToTaL HOURS FOR 5 YEARS....... 150 150 150 














The occasion for establishing the professional school was 
the development of a conviction on the part of the faculty 
that there was need of broader education for the engineer and 
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that the curricula previously established in the University 
were not only narrow professionally—.e., confined to one de- 
partment—but that the fundamental scientific training and 
the opportunities to get an insight into the humanistics were 
too restricted. Table III shows the distribution of the work 
before the organization of the professional school in the fields 
of general training, scientific study and professional work. 


TABLE III. 


Distribution of Work Leading to Professional Degrees Prior to 1911. 




















C.E. E.E. M.E. 
Gemieel, Tabak Ts... .5.06 ceca cess 16 15 10 
a ss Sig Seg Sarula ee-erard 5 5 5 
ON OUI. 0 cca tareccnees 1 1 1 
EET Career ee 2 4 2 
Elective unrestricted........... 8 5 2 
Scientific, Total Hrs............... 45 46 41 
DS cos boxe seks eee wn 18 18 . 18 
SS Re ear ee 10 15 10 
ERS SE Regn an ee ae, Sener ae = 5 5 5 
ae oh cinta wey aalelee 4 
EP OCT are 8 8 8 
Professional, Total Hrs............ _ 89 89 99 
Civil Engineering.............. 77 2 5 
Elec. Engineering.............. 64 7 
Mech. Engineering............. 3 8 72 
Se ere 8 7 7 
Ne he igi hays wae oes 1 8 8 
a ee ee ae 150 150 150 











The establishment of the Professional School resulted in 
some falling off in student attendance. This may have been 
due to objections to the longer course, but there is evidence 
that the main objection was directed to the restriction pre- 
venting the student from entering directly into an engineer- 
ing school. The protest against entering the College of Arts 
and Science for a period of two years was very marked, and 
the desire to be recognized as candidates for engineering de- 
grees resulted in the organization of a preéngineering group 
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within the College of Arts and Science. The Professional 
School was short lived ; while the faculty would probably have 
continued to maintain the professional plan, it was, through 
certain influences entirely unrelated to educational efficiency, 
practically foreed to abandon the professional idea and to 
return to the previous plan of offering a bachelor’s degree at 
the end of the fourth year while still maintaining the five-year 
curricula. The bachelor’s degree adopted was bachelor of 
science in engineering instead of bachelor of science in civil, 
electrical or mechanical engineering. The faculty attempted, 
however, to retain, so far as possible, all the good points in 
the professional plan and the present organization of the cur- 
ricula is the result of this attempt. 


TABLE IV. 


Shows Distribution of Work in the Departments of Chemical, Civil, 
Electrical and Mechanical Engineering, 1928-24. Five-Year 
Curricula Leading to the Professional Degrees. 


Ch.E. C.E. E.E. M.E. 




















General, Total Hrs............... 27 33 34 36 
INS od ore 9 5S Rees 10 10 10 10 
EC ee ene 5 5 5 5 
NE ak duke bawe cae 2 7 10 14 13 
ORCC Fee 3 3 3 3 
Technical Writing............. 2 2 2 2 
Ee ee 3 3 

Scientific, Total Hrs.............. 46 46 47 43 
IN sc <isiee en bovine ees 20 20 20 20 
EE en oe oN mee a 10 10 14 10 
ee 8 5 5 5 
ere 8 s 8 8 
| SE RE nee ain eee 3 

Professional, Total Hrs........... 77 71 69 71 
Chem. Engineering............ 42 0 0 
Civil Engineering.............. 1l 47 11 1 
Elec. Engineering............. 8 8 38 

be aeisd awit 7 7 
gE Eee eee 5 5 
Pres oansatd pac aw me sks 4 4 
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Therefore, to present the case briefly, the essential features 
of the Missouri plan are as follows: 

First. Curricula covering five years and leading respec- 
tively to the professional degrees of civil engineer, mechanical 
engineer, electrical engineer, ete., with provision for granting 
the degree of bachelor of science in engineering on the satis- 
factory completion of the first four years of any curriculum. 
(See Table VIII for complete outline of curricula and Table 
IV for distribution of subject matter between general, scien- 
tifie and professional fields in the five-year curricula. Table 
V shows the same distribution for the four-year curricula.) 


TABLE V. 


Distribution of Work in Departments of Chemical, Civil, Electrical and 
Mechanical Engineering. Four-Year Curricula Leading to the 
Degree of Bachelor of Science in Engineering, 1923-1924. 

















Ch.E. C.E. E.E. M.E. 
General, Total Hrs... ..<......... 21 21 26 24 
oe wi Galo he se a ela aed 10 10 10 10 
III so, 5:408)0,4 ac esacece.$ ey 40: 5 5 5 5 
a aio ln cas ater reine 4 4 9 7 
Co Se eer 2 2 2 2 
Scientific, Total Hrs.............. 46 46 43 43 
I octcie ssc wrcneescis 20 20 20 20 
0 Se ee rere 10 10 10 10 
PORTE CTE ee 8 5 5 5 
Mech. of Engineering.......... 8 S 8 8 
NNN che fairs 2c. e ern aie sebiewvie eS 3 
Professional, Total Hrs........... 53 53 51 53 
Chem. Engineering............ 18 
Civil Engineering. .............] 11 29 11 11 
Elec. Engineering............. 8 8 20 Ss 
Mech. Engineering............ 7 7 11 21 
| ee eee ee 5 5 5 5 
MRLs dnd-ackte witisiea gs Ginette cats 4 4 4 8 
ToTalL FOR 4 YEARS............ 120 120 120 120 

















Second. The content of the curricula is chosen with refer- 
ence to the principle of offering a thorough training in the 
fundamental sciences, affording a definite introduction to the 
field of the humanities and still maintaining a sufficient 
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TABLE VI, 


Distribution of Work in Curricula Showing Proportion of General, 
Scientific and Professional Work Common to All. Also Distri- 
bution of Professional Subjects in Curricula, 1923-1924. 











a aaa titan ghee cad pls Med 0's ie wioniae Basle ec oe.ee 21 
SEE GD STIs oo sec c eck cs cee cw wwenaseyees o5 0 12 
SOE a5 4 oath cba eT sateweus DSUEe die aeekak dead eas 5 
ne eee ne ee eee ee ee ee 4 

D7 00>. oc ese buds Cee ew eme nen Mae Mame awe 43 
EE LS a er re Pee ee ere CP 20 
| SAREE ae Re ra Sng ee ee ea ae ree 10 
 aoincncksasGeeGraevereteineeeviscesvsnsen ene 5 
OG DIN 5 bi do Sane beds caseneweneerene 8 

I soa ben oa til Gp renad oh ses eA SNe wes ab emeee 35 
ee PN one oa sig cop nisestde gan eswtsdnengg bs 3 

Miabestels GF CommtnMetbee. 2. occ cccccccccsedvesees 3 
SIND Saco cecevde ec nw sess os eeastenaeneee se 3 
ge TT Ete TEE Ree 2 
WE: TP TR Boo oie s scitsiescveceecsvesiese 3 
Drawing and Machine Design................+.6. 9 
kn tba ecaerneressese sc hesers cesenesecesic 4 
E.E. Efectrical Machimery....2.ccccescccccvcscvcevees 8 
99 
_ ChE. C.E. E.E. M.E. 

Chemical Engineering............ 21 

Civil Engineering................ 18 

Electrical Engineering........... 12 

Mechanical Engineering. ......... 4 14 

Aeolian Soe ome da ane ew nulee on 4 

ES id «si valde 4 44s elae.4e:s 3 

MIE oi a oSGNS Seon So eka 5 3 
ToTAL, PROFESSIONAL......... 21 21 21 21 
TOTAL FOR 4 YEARS........... 120 120 120 120 





For Fifth Year 








a ord gre ask ciple tamed 8 12 8 12 
SS SR are 22 18 22 18 
NS gecn5. bw ee ss ob o-0 0 30 30 30 30 
Toray For 5 YEARS........... 150 150 150 150 
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amount of strictly professional work to prepare the graduate 
to take his place in the industries. (See Tables IV and V.) 

Third. Professional narrowness is avoided by including 
identical courses in all curricula to the extent of about three 
and one third years’ work. The fourth and fifth years are 
about 60 per cent. professional in the particular department. 
(See Table VI.) 

At the present time six separate five-year curricula are 
offered leading respectively to the degrees of agricultural 
engineer, chemical engineer, civil engineer, electrical engineer, 
industrial engineer and mechanical engineer. The degree of 
bachelor of science in engineering will be granted upon the 
completion of the first four years of any one of these curricula. 

The following figures show in percentages the distribution 
of the work among humanistic, scientific and professional sub- 
jects; the total professional credits are segregated to show 
those required of all students regardless of curriculum and 
those required of students in the particular curriculum pur- 
sued for his degree. This segregation gives information re- 
garding the breadth or otherwise of the professional training. 

First, in the present five-year curricula the distribution is 
approximately as follows: 


Ee ee ere eres per er ee eer rer 24 per cent. 
I SS ore er arene eer eer ee 29 per cent. 
Professional, required by all................ 23 per cent. 

Professional, restricted to one field.......... 24 percent. 47 per cent- 





100 per cent. 


Second, the five-year curricula laid out when the school was 
organized on a professional basis, showed the following pro- 
portions : 


eT E CET Ce TEL eT EL 14 per cent. 
| Pee ere ere eee Tere ee eee ee eee ee 35 per cent, 
Professional, required by all................ 8 per cent. 

Professional, restricted to one field.......... 43 percent. 51 per cent. 





100 per cent. 
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Third, for the first four years of the present curricula the 
work is distributed approximately as follows: 





EA en pe eon ee bonny Ua eee py eye 18 per cent, 

ING aoc wks os einigowenes cine eeptieeec ecuecseensesicwssie 35 per cent. 

Professional, required by all................ 29 per cent. 

Professional, restricted to one field......... 18 percent. 47 per cent. 
100 per cent. 


Fourth, in order to present a comparison with the above, 
the following shows the distribution of subjects in the ecur- 
ricula in 1909 prior to the establishment of the professional 
school : 


Four-Year Course Leading to the Degree of Bachelor of Science in 
Civil, Electrical or Mechanical Engineering. 








SED ck 55s seeaeene sys lug sen auines 0sseine Snes 12 per cent. 

ere errr Ter Terre err rr ere rer rie. eee 37 per cent, 

Professional, required by all................ 10 per cent. 

Professional, restricted to one field......... 41 percent. 51 per cent. 
100 per cent. 

Five-Year Course Leading to the Professional Degrees. 

NER 505 5.0 orcas ope t et SaaS cules Feces s oes swoon ae 9 per cent. 

NE Goa :s ding SAG ARM ERS ENE Sid SNS ACE ERR SESS Ch oe TOEN 31 per cent, 

Professional, required by all................ 9 per cent. 

Professional, restricted to one field......... 5l percent. 60 per cent. 
100 per cent. 


The above statements of percentages are grouped in Table 
VII to more easily make comparisons. 











TaBLeE VII. 
Professional. 
Hu- ‘ 
Curricula. man- | Scien- 
istic. | tific. | Req'd | Restricted 
of to One Total. 
All. Field. 
Present Curricula, 5 yr............. 24 29 23 24 47 
Professional School, 5 yr............| 14 35 8 43 51 
Curricula, 1909, 5 yr............... 9 31 9 51 60 
Present Curricula, 4 yr............. 18 35 29 18 47 
Curricula, 1900, 4 yr..........6.... 12 37 10 41 51 
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Curricula in chemical engineering, civil engineering, elec- 
trical engineering and mechanical engineering are outlined in 
Table VIII and show the distribution and extent of particular 
subjects. (Agricultural and industrial curricula are omitted 
on account of lack of space.) The name of a course does not 
always closely identify its content; general physics, heat ma- 
chinery A, graphic statics, materials of construction and draw- 
ing II may be presented in various guises. However, the 
inclusion or absence of specific subjects will give some idea of 
the principles guiding the faculty adopting such curricula. 

In all curricula the student is required to show a minimum 
of two months’ practical experience in engineering work or 
work allied to engineering as a prerequisite to the bachelor’s 
degree; also four months of similar experience as a pre- 
requisite to the professional degree. 


TaBLe VIII. 
Curricula in Engineering, 1928-1924. 


Leading to the degree of Bachelor of Science in Engineering at the 
end of four years and the professional degree at the end of the fifth year. 


First Year, 


Same in All Curricula, 


Freshmen and Sophomores in all courses required to take Military 
Science and Physical Education, four clock hours per week. 


Term. 

First. Second. 
Citizenship and English Composition..............+..++ 5 5 
II 0:40 one WES eh ee 08:4 eWel ea d's Red ences 5 
IN inn'ow tsa ecined s4s a deewhoeww dancers teense 5 
a ee eer re eer ere ere 5 or 5 
ein tek ke Neer nes Ev envewedelers Hanus eo9 3 or 3 
IE, ars, 0:50s ct piciesaneneasewee sind eteneseccoveine 2 or 2 

15 15 


38) 
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Chemical Engineering. 





























Second Year. Third Year. 
Term. Term. 
Subject. Subject. 
First. | Second. First. | Second. 

RS eereeerearer 5 5 Mech. of Eng......... 4 4 
Gen. Physics.......... 5 5 Elec. Mach........... 4 4 
Gen. Inorg. Chem..... . 3 Organic Chem........ 5 
Qual. Analysis........ 3 Quan. Analysis....... 5 
Metal Work.......... 2or 2 Mtls. of Const........ 3 
eee 2or 2 Elem. Surveying...... 3 

15 15 16 16 

Fourth Year. Fifth Year. 

Phys. Chemistry...... 5 Industrial Chem....... 3 3 
ee 3 oe er 2 2 
Mach. Design A....... 4 Quan. Analysis....... 5 
Ce” SS ee 3 Organic Chem......... 3 
Graphic Staties....... 2 Business Law.... . 3 
Gen. Economics....... 5 NN ing. 50a Ske roe % 2 2 
Tech, Writing......... 2 BUS ose Sicwatese ae 5 
MI 5 b0-9.6 004006 1 3 

14 14 15 15 




















The content and educational purpose of engineering cur- 
ricula are questions much discussed ; but these are not scien- 
tific problems to which there can be but one answer; the con- 
clusion reached by an individual faculty member is likely to 
be merely a personal opinion based on temperament and per- 
sonal experience. For this reason educational progress is slow 
and everywhere curricula are in a state of unstable equi- 
librium. The one outstanding fact appears to be that neither 
length nor content of curricula are in any degree comparable 
in importance to the manner in which the student is related 
to his curriculum through his teachers. The following points 
appear to be fundamental in the training of any engineer: 
Whatever his natural aptitude it can only be developed and 
trained to the utmost by a good teacher. Whatever his intel- 
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Civil Engineering. 
































Second Year. Third Year. 
Term. Term. 
Subject. SS Subject. 
First. | Second. First. |Second. 
IS ovis .xic on Satan 5 5 Mech. of Eng......... 4 4 
Gen. Poeeies...:........ 5 5 Elec. Mach.......... 4 
Elem. Surveying...... 3.or 3 R. R. Surveying... .. 3 
Mats. of Const........ 3 or 3 Heat Mach. A........ 3or 3 
| rere 2or 2 Graph. Statics. ...... 2or 2 
Metal Work.......... 2 or. 2 Gen. Economics..... .. 5 or 5 
| Rds. and Pavements . 2 
15 | 15 15 16 
Fourth Year. Fifth Year. 
Hydraulics............ 3 R. R. Surveying. ..... 3 
Higher Sur.. 4 Bridge Design... . 3 
ee Gs 3 Water Power..... ae 3 
Struct. Design........ 2 Concrete Struct...... 3 
Se 2 Business Law........ 3 
Mas. Structures....... 2 Accounting........... 3 
Phys. Geology........ 3 ae 6 6 
Mach. Design A....... 4 
Tech. Writing...... 2 
Miective. ......... — 2 2 
14 15 15 15 




















lectual endowment it must be directed by his teacher so that 
it may finally function clearly, logically and accurately. 
Whatever his training it must be methodical, rigorous and 
continuously more disciplinary and self-imposed, and to make 
this possible the teacher is of first importance. To merely 
pursue a wide range of subjects under narrow and self-cen- 
tered specialists who have little or no interest in the student 
or in problems of teaching will not of itself insure either 
thoroughness or breadth of education. 

The subject matter of an engineering curriculum should be 
arranged so that a student may recognize definite accomplish- 
ment at the end of each period. He should first be introduced 
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to that common body of knowledge which has always served 
to hold men and women in intellectual sympathy and under- 
standing, namely, languages, civics, history and mathematics. 
Training to develop the expert should follow later in the 
course, and if curricula are organized in this manner the 
student may withdraw at the end of one or two years with a 
training that is definitely caleulated to promote better citizen- 
ship, whatever the final vocation. If the student has a keen 
interest in the work and his intellectual capacity and aptitudes 
will justify, he will probably continue to the end of a four- 
year period. 


Electrical Engineering. 
































Second Year. Third Year. 
Term. Term. 
Subject. Subject. a 
First. | Second. First. | Second. 
I og o's Gis oon 5 5 ae 5 
MII sb os vccess 5 5 Mech. of Eng......... 4 4 
ee 2or 2 Elec. Mach........... 4 4 
Metal Work.......... 2or 2 ek SS eee 3 
Serre 3 or 3 Mach. Design A....... 4 
Mats. of Const........ 3 or 3 Tech. Writing........ 2 
1 
15 15 16 14 
Fourth Year. Fifth Year. 

Adv. D. C. Mach...... 3 Elec. Mach. Design. . . 3 
pO eee 3 Gen. and Dist......... 3 
Adv. A. C. Mach...... 6 | ee 2 
Heat Mach. B......... 4 Elec. Measurements. . 4 
Hydraulics........... 3 Business Law... 4° 3 
Graph. Statics........ 2 TENG so o.0.4 & acc bw cas 2 2 
i. 5 4 | ee 6 5 

15 15 15 15 




















Note: Upon recommendation of the graduate adviser in the depart- 
ment and approval of the dean, a research option, with maximum of 8 
credit hours per semester, may be substituted, in special cases, for its 
equivalence in hours in the above curriculum. 
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Unless in this time he develops abilities that clearly qualify 
him for further training as an expert, his educational career 
may well come to a close. More than four years spent within 
college walls is not to be recommended except for those clearly 
endowed with unusual intellectual powers. 


Mechanical Engineering. 
































Second Year. Third Year. 
Term. Term. 
Subject. Subject. 
First. |Second. First. |Second. 
IES oveio0 0.64. na oee-6 5 5 Mech. of Eng......... 4 4 
Gen. Physies.......... 5 5 See 4 4 
Matls. of Const........ 3 or 3 CO SS eee 3 
Elem. Surveying...... 3or 3 Machine Work....... 2 
OS: re 2or 2 Gen. Economics....... 5 
Metalwork........... 2or 2 Pattern Making....... 2 
Graphic Statics....... 2 
15 15 15 15 
Fourth Year. Fifth Year. 
Tech. Writing......... 2 Elem. Accounting. .... 3 
Mach. Design A....... 4 Business Law......... 3 
Machine Design A..... 3 Management Eng...... 3 
ree 3 Prime Mover Design. . 3 3 
py SS eee 4 3 Applied Thermo....... 3 
Mech. Laboratory.... . 2 2 ES ee 6 6 
PI BS ics6e se ecw 2 5 
15 15 15 15 




















Thus the arrangement, as well as the content, of a curricu- 
lum becomes of importance not only on account of the relation 
of the subjects to each other but in their careful gradation 
from the general to the specific and the particular. The Mis- 
souri curricula offer to the student in the first two years a 
general introduction to the field of learning. He is given an 
insight into American problems of citizenship through a series 
of lectures three times a week during the year. His training 
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in composition and rhetoric is by means of themes written on 
the subject matter suggested by the above lectures. Courses 
in mathematics, chemistry and physics are included in this 
period. Shop work, engineering drawing and elementary sur- 
veying also appear in the schedule. A student, therefore, dur- 
ing this two-year period should develop some interest in and 
taste for things common to all thinking men everywhere. He 
might then leave school and enter upon work allied to engi- 
neering, ‘‘the business by which he lives,’’ with a fair proba- 
bility of success in positions that do not require a high degree 
of expertness. Should he continue in his college work and 
complete satisfactorily a four-year course as laid down, he will 
have acquired mental discipline through his study of, and 
specific knowledge in, those sciences which form the basis of 
engineering. He will also have a share in that more funda- 
mental training and knowledge which enables educated men 
to claim a common bond of interest, namely, in the field of 
languages, mathematics, economics and sociology ; and in addi- 
tion he will have been afforded a glimpse into the applications 
of the sciences to the art of engineering. He can not, how- 
ever, claim to be expertly trained. But the successful com- 
pletion of such a curriculum is surely worthy of a bachelor’s 
degree as representing four years’ work of college grade. The 
fifth year is planned with a view to include an amount of 
special training which may qualify the student as in some 
degree expert in some field. 

It is, of course, true that much is omitted from these cur- 
ricula that might profitably be included if time would allow; 
but educational effort should first be concentrated in those 
fields of thought and learning which are the common heritage 
of educated men; with increasing maturity of mind and de- 
velopment of intellectual powers the emphasis may be shifted 
to narrower channels, and finally in the fifth and last year of 
the course the student becomes largely absorbed in a narrow 
specialty. The arrangement of the subject matter throughout 
is designed to insure to the student a progressively expanding 
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intellectual horizon, while at the same time furnishing him a 
limited scope of definite and accurate knowledge. It lies 
finally with the teacher to inspire in him that love for learning 
and desire for intellectual growth without which curricula of 
any length and content are of no avail to guarantee an edu- 
cation. 


THE State University oF Iowa PLAN. 
DEAN W. G, RAYMOND. 

Dean Raymond explained the curriculum of the School of 
Engineering of the University of Iowa and gave a table 
showing the amount of work done in each of the courses. 

In the Iowa plan the courses of study in engineering are 
designed to insure thorough grounding in the fundamental 
principles underlying all engineering practice, and also to 
enable the student to specialize so far as is deemed wise in an 
undergraduate course in civil, sanitary, mechanical, electrical 
or chemical engineering. Work in the engineering courses is 
prescribed, and one complete course extending through four 
years must be covered in order to secure the bachelor’s degree 
in engineering. The course in chemical engineering extends 
through five years, the fifth year being taken in the graduate 
college. There is a general engineering course of four years 
leading to the degree of Bachelor of Science. The courses 
in civil, electrical, mechanical and chemical engineering have 
the same course of study for the first three years and in the 
senior only is there a differentiation. Military drill is re- 
quired three times a week throughout two years, and physical 
training is required twice a week throughout two years. The 
course in chemical engineering is different from the other en- 
gineering courses and, as stated above, extends over a five- 
year period. 


Discussion. 
W. E. Wickenden: What proportion of your students re- 
main for five years? 
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Dean McCaustland: Very small proportion. About 12 per 
cent. 

Question: At Iowa does the laboratory hour count one 
third? 

Dean Raymond: Yes. The degree of B.S. given at end of 
four years. Professional degree at end of five, either M.S. or 
professional degree. 

C. H. Crouch: Do you give B.S. in Engineering or in M.E.? 

Dean Raymond: B.S. 


THE STEVENS PLAN. 
PRESIDENT ALEX C. HUMPHREYS. 

Dean Arthur M. Greene, Jr., of Princeton University, pre- 
sented a letter from President Humphreys of Stevens Insti- 
tute of Technology as representing the method used by a 
technical school in solving the problem of the curriculum at 
that institution. 

The Course at Stevens. 

As a result of our correspondence, you requested me to give 
you a written statement as to our single course in engineering. 
Let me say at once that I am not attempting to argue for the 
Stevens single engineering course as opposed to the scheme of 
several courses as followed by other schools of engineering. 
I do believe, however, that such a single course may have its 
advantages, and I certainly believe there is room in the United 
States for at least one such school of engineering. I do not 
need to remind you that Rensselaer for many years operated 
most successfully through a single course—civil engineering. 

When I assumed the Presidency of Stevens in 1902, Stevens 
was carrying a single course and that in Mechanical Engi- 
neering. Even if I had wanted to branch out into other de- 
partments our endowment was not adequate. And so my 
problem seemed to be to develop and perfect our one course 
as far as possible while caring for the increasing number of 
students, involving additional cost to the Institute for each 
student admitted. 
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The policy at Stevens had been from the start to weave to- 
gether to the possible limit, theory and practice and to make 
the course broad both as to technical and non-technical studies. 

I was almost at once besieged to institute other courses of 
engineering. I was even urged to institute distinctly special 
courses in branches of engineering such, for instance, as gas 
engineering. It seemed to my associates in the gas business 
that I would at once accept this suggestion and they were sur- 
prised at my failure to accept their suggestion. 

The effect on me was exactly the opposite from that ex- 
pected by those suggesting this extension of our activities. I 
felt that here at least I was competent to pass an opinion, and 
my opinion was that the course at Stevens, being a broad 
course in engineering with emphasis rather than specialization 
on the mechanical branch, was an adequate collegiate prepara- 
tion for the engineering of the gas business, which, by the 
way, is varied and broad in character. 

To this view I was helped by my then opinion that engi- 
neering could not be taught in the college alone, but must be 
supplemented by the postgraduate work in the great school of 
practice and experience. Let me say here, that my opinion 
as to the absolute need for real study and work in the school 
of practice and experience has become stronger and stronger 
as the years of my presidency at Stevens have passed. 

You ask for a short statement. It is difficult, yes impos- 
sible, to cover this great subject in a short statement—but let 
me here offer one of many illustrations. Mathematies, of 
course, is a subject that can not be ignored or even slighted 
by the engineer, but the student or teacher who thinks that 
because a student is particularly apt in mathematics he is 
necessarily cut out for engineering is in error. There are 
many features of successful engineering practice which are 
beyond the realm of mathematies and call for capacity to view 
a problem in its entirety and then to exercise sound judgment, 
perhaps we might say ‘‘common sense.’’ I sometimes think 
we might label this great quality ‘‘wncommon sense.’”’ I 
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might go farther and say that the man who is essentially a 
mathematician is handicapped for engineering unless he is big 
enough to see that his mathematics is only one part (though 
an important part) of the engineer’s equipment. Let me now 
say that while our one course is labeled ‘‘Mechanical,’’ the 
fact is that we have always included some civil engineering 
and gradually, as the science of electrical engineering has de- 
veloped, we have strengthened that feature of our course. 

Naturally we have recognized that all branches of engineer- 
ing are built upon the same foundation of physics, chemistry, 
mathematies, and the so-called cultural studies ; languages and 
English particularly need to be included as much in one 
branch of engineering study as another. 

All through the technical subjects as studied there is the 
overlap into the several branches. For instance, our strong 
department of Machine Design, including the two divisions of 
Mechanical Drawing and Mechanism, furnish the necessary 
fundamental instruction in draughtsmanship for any branch 
of engineering. Our Department of Structural Engineering, 
which is more in line with Civil Engineering than Mechanical, 
builds on this Mechanical Drawing instruction as to this fea- 
ture of the department’s work. 

The tendency, of course, has been to overcrowd the course, 
and here I have been obliged to keep constantly on the alert. 
It is natural that the heads of our several departments should 
be tempted to over-emphasize their instruction and attempt to 
cover more ground than was possible in the four years. In 
some measure this was under control as long as the several 
departments recognized where their subjects overlapped. 

As Electrical Engineering developed, for instance, illustra- 
tions and problems could be employed from other depart- 
ments. Here the effort has always been to codrdinate the 
several engineering departments so as to avoid as far as pos- 
sible the overcrowding of the curriculum—a difficult problem, 
I confess. 
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I can not attempt to give you a full ‘‘statement of the cur- 
riculum,’’ but I will give you the several departments as 
arranged alphabetically in our catalogue: Chemistry, Eco- 
nomics of Engineering, Electrical Engineering, Engineering 
Practice, English and History, Machine Design (including the 
division of Mechanical Drawing and Mechanism), Mathe- 
maties, Mechanical Engineering, Mechanics, Modern Lan- 
guages, Physical Education, Physics, Shop Practice and Struce- 
tural Engineering. 

Let me refer to Economies of Engineering. Under a less 
pretentious title this department was organized at my sug- 
gestion about five years before I succeeded my great prede- 
cessor, Dr. Morton. When I took up the Presidency I found 
it expedient to take up the direetion of this work, and this I 
have done up to the present. We cover accountancy, depreci- 





ation, estimates, contracts, patent law, banking, ete. Par- 
ticularly I stress estimates and appraisals to show that all 
items of cost must be included and not alone engineering 
items. 

I am firmly of the opinion that we do a real service to the 
young men who come to us by bringing them into real con- 
tact with the business side of engineering. I show them that 
for their own protection they must be qualified to analyze a 
statement of cost or a balance sheet. I note that of late years 
Washington has recognized the need for this instruction for 
engineers and the schools of engineering generally are taking 
up this line of instruction in one way or another. With us, 
we take it up seriously at the beginning of the second term 
junior year and earry it on through both terms senior. 

I may also say that in our Physical Education Department 
we hold the students of all four classes to as strict an ob- 
servance of the schedule of hours in that department as in 
any other department. The head of the department is a full 
member of the Faculty and he lectures to the students on 
hygiene and has full control of athletics, and it is his duty to 
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see to it that athletics and the studies of the curriculum are 
kept in balance. To this feature of our work I am constantly 
alert. The students are all examined carefully as to their 
physical condition when they enter and they are assigned to 
exercises fitted to their physical make-up. 

As to other student activities, the head of our Department 
of Mathematics is Dean of Student Activities and he has au- 
thority and responsibility as to the maintenance of the balance 
in general between these activities and the curriculum require- 
ments. Early in my presidency I selected certain heads of 
departments for the offices of Class Deans—Freshman, Sopho- 
more, Junior and Senior. 

These five deans, with the Secretary of the Faculty, the 
Registrar and the President, compose the Scholarship and 
Discipline Committee which meets regularly once a week and 
takes up all those questions which are constantly coming up 
for consideration and settlement. The Faculty meets less 
often. 

In closing this incomplete and hastily prepared statement 
let me say that not infrequently I have been obliged to differ 
with educators (not of schools of engineering alone) on the 
question suggested by what I have said as to the importance 
of the postgraduate work in the field of practice and experi- 
ence. As a practicing engineer of pretty long and wide ex- 
perience, covering great responsibility as to administration, I 
do not hesitate to say that the worst experiences I have suf- 
fered from in my employees has been from men who failed to 
recognize the truth of my view and so relied upon their college 
training to the ignoring of practice and business requirements. 

Here I think is to be found the basis of the constantly re- 
curring demands that the college course should be lengthened. 
I have always opposed this, for there is the danger that the 
longer the student stays in college the less he will appreciate 
the demands for the training to be procured only in the field 
of practice and experience. I confess that especially of late 
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years—particularly since the war—the students, many of 
them, have been coming to us not adequately prepared. The 
remedy for this is through better work on the part of the 
public and private schools, or, if this can not be brought 
about, a preparatory year, supplementing where necessary the 
work of the high school. But this only for the preparation 
that we have a right to expect from the high school and which 
we do get from some of the public and private schools. 

I have noticed with much interest that certain professors 
who were warm advocates of adding to the years of school of 
engineering education, after more intimate contact with prac- 
tice in the fields of engineering, have completely changed their 
views on this all-important question. 


Discussion. 

Gen. Mitchell: There is a matter referred to in the Stevens 
plan not mentioned in the letter. They have a supplementary 
term for three summers, during which time they take survey- 
ing, shop work and some laboratory courses, so it is essentially 
a four and one half year course. 


Discussion on English. 

Dean Anderson: There is one item of the content of the 
curriculum to be noted. There seems to me to be a relatively 
small percentage of time given to study of English. We 
speak of desiring the students to get in closer touch with hu- 
manities, but it seems to me that in this conference we have 
not emphasized or discussed the amount of time devoted 
to the study of English. Our practice is to take two full 
years of English. Three hours a week. 

Dean Hughes: Perhaps it would not be better instruction 
to require a certain greater amount of time for prescribed 
work. 

Dean Kenerson: That is done in our institution. The num- 
ber of hours prescribed for this or that subject cannot be 
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known until one knows what time is given by the student to it. 
To some of us who are in the habit of looking over catalogs it 
looks like supplementary courses. It makes very little differ- 
ence how many hours we schedule; much depends upon how 
we stimulate the interest of our students. Succeed in inter- 
esting the students that they put in fair proportion of their 
time on those studies and they get just as much out of their 
courses as if program had scheduled more. We schedule Eng- 
lish through two years, three hours per year, but that does not 
constitute the amount of instruction given in English. If at 
the end of the senior year the men have not demonstrated the 
use of English they are held up, and in one or two cases we 
have withheld degrees from men and sent them back to the 
Department of English for further instruction. 

Dean Raymond: I am not sure that the tabulations I gave 
earried the correct amount of English. We have three hours 
the first year and in addition we have two periods a week on 
speech. During two summer vacations we require certain 
lines of reading and reports when they return, and in addition 
to that we have two hours of English throughout the senior 
year. 

J. R. Nelson: The English Committee is very anxious to 
receive this information so that when Mr. Wickenden calls on 
us for services in engineering schools we shall have our work 
ready. 

C. R. Richards: I tried an experiment at the University of 
Illinois. About ten years ago, after a great deal of discussion 
about the illiteracy of the engineer, we agreed that if it be- 
eame evident to the faculty that the student in the college of 
engineering was unable to read or write he might be brought 
before the faculty and required to take English for gradu- 
ation. I remember, as chairman of this committee, a student 
sent to me a petition and in that there were 12 misspelled 
words. I turned this over to myself as chairman of the Eng- 
lish Committee. This plan has not worked because of the in- 
difference of the members of the faculty to report to the com- 
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mittee cases of illiteracy on the part of the students who turn 
in papers. Otherwise it would get some reasonably good 
results. 

Dean Hughes: We require only six hours in Freshman year, 
but in order to satisfy that requirement a student must have 
very satisfactory passing marks. If he fails he must take it 
all over. If he passes unsatisfactorily he must take addi- 
tional courses. A committee supervises English for engineer- 
ing college and business administration and these men have 
to report to the chairman of the committee and take work he 
lays down for them. 

Professor Lewis: The main issue that has been raised here 
is whether courses should be lengthened and if it is to be pro- 
fessional preparation or cultural. As to this relation of Eng- 
lish to the subject it is closer related to the whole. As I have 
listened I have thought of what instruction they are getting. 
How was it possible for men like Faraday, Edison and others 
to accomplish what they have done without all these accom- 
plishments? It seems to me that in matters of expression you 
have different types and they have to be considered. Edison 
never was a leader. Steinmetz was. Engineers express them- 
selves. It is hard to get any instructor to combine all those 
virtues and produce them in him. Some time you can get it ] 
and most all by the grace of God if you do get it. You 
have to make use of English and it is not going to be 7 
possible for any teacher of English to give us the power of 
expression when he himself does not have it. Public speak- 
ing! One of our men said to me that the most important 
thing he got in college was training in public speaking. It 
helped him in right lines; it requires the same power of 
analysis that I find in the task of dictating. That is impor- ] 
tant, but could not the same thing be obtained in engineering 
subjects, studies that require to come before the class and ex- 
plain? Could not that be done without recourse to English 
departments? It is rather difficult to ask juniors to come 
forward and talk on engineering subjects. If he were required 
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to come before a class, I think he would acquire all the neces- 
sary practices in public speaking. Whatis English? I never 
took a course in college. To this day I am not quite sure 
what the subject is—what must be covered. Power of expres- 
sion? Why? Is it not more important for the engineer to 
analyze his subject and state it with clarity than state it with 
grace? I never saw a paper yet that I thought I could not 
improve. A letteristhe man. A letter has force. It carries 
with it a life of the whole man. What he says he means and 
he gets across. He succeeds in stating each of these questions 
with the economy of an engineer. I could not possibly have 
written that, so I think that teachers of English have to con- 
sider each individual. He has to use good common sense if 
he can get it. 

At Lewis Institute we require 60 clock hours of class 
work in writing. The second 30 hours of that are de- 
voted to technical expression. One fellow—a Lithuanian— 
eould not get our grammar. I think the man is a born 
engineer. I would pass him without English. It is not worth 
while in his case. It is different in other cases. As to the 
matter of literature, Professor Nelson has stated that we do 
not touch literature. I assure you that Professor Nelson is 
very literary and that he is increasing the students’ vocabu- 
lary all the time. It is not as a machine and I believe he finds 
a thirst for literature as the expression of the man and not the 
engineer. Years ago I had Freshmen for a whole year. I gave 
them one fourth first of expression, one fourth of business law. 
The point in that was that I might learn something about it 
myself. It seems to me that the engineering effect on the col- 
lege of arts is good. Every man to-day knows something 
about machinery. We appreciate very little of it and forget 
what we should remember. A student said to me one day: 
‘* When I took this work I thought I was going to get some- 
thing different from your department and I find there is no 
difference. I hoped that before I graduated I was going to 
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get some poetry.’’ We took a vote. Asa man the entire class 
revolted and we spent the rest of the quarter on Shakespeare 
and had a good time. 


The subject of the teachers of English as members of the 
engineering faculty received attention at this conference and 
was discussed at length. 


(Continued. ) 
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SECTIONS AND BRANCHES. 


Fall Meeting of the Kansas—Nebraska Section held at the 
University of Kansas, October 24-25, 1924.—Preceding the 
opening of the formal session in the evening the visiting dele- 
gates were entertained at a steak fry on the campus. For- 
tunately, nearly the entire delegations were present on this 
occasion, which was thus made most enjoyable. 


EVENING SESSION. 


At 8 o’clock the first formal session was called to order by 
President R. A. Seaton. After reading and approval of the 
minutes of the previous meeting held at the University of Ne- 
braska October 19-20, 1923, announcements were made by the 
secretary in regard to registration, lodging and football 
tickets. 

President Seaton then introduced Professor F. M. Dawson as 
the speaker to open the first topic for the evening. This topic 
was ‘‘In conducting laboratory work should the instructor 
give the students careful guidance and assistance throughout 
the work, or should the work be laid out clearly and the stu- 
dents left to the proper solution without further assistance?’’ 
Mr. Kerchner of Kansas State Agricultural College, Professors 
Tait of Kansas, and Edison of Nebraska followed Professor 
Dawson with prepared papers upon this topic, after which a 
general discussion was enjoyed. 

The second topic for the evening meeting was ‘‘Is it ad- 
visable for an engineering college to employ or otherwise en- 
gage a limited number of practicing engineers and executives 
to offer supplementary instruction in the regular senior engi- 
neering classes?’’ Professor Hood of Kansas, who was to 
have been the first speaker on this topic, was unable to be 
present. Professor Conrad of Kansas State Agricultural Col- 
lege, Professor Russell of Kansas, and Dean Ferguson of Ne- 
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braska presented their views in prepared papers, after which 
a general discussion was again indulged in. 

Before adjourning at the close of this discussion President 
Seaton appointed (with objection) Professor Chatburn of Ne- 
braska, Chairman, with Shaad of Kansas, H. B. Walker of 
Kansas State Agricultural College as Committee on Nomina- 
tions. There were 59 present at this meeting. 


Mornin@ SEssIon. 


The meeting was called to order at 9 o’clock with President 
Seaton in the chair. The topic for discussion was ‘‘Should we 
have a non-degree two or three year course for engineering 
students who after entering college find themselves unable 
to carry mathematical subjects and hence, under our present 
system, are forced to drop out of college during the first 
year?’’ The appointed speakers for the morning were Profes- 
sor Haney of Nebraska, Dean Walker of Kansas, Shaad of 
Kansas, Chatburn of Nebraska, and H. B. Walker of 
K. 8. A. C. In the general discussion that followed Presi- 
dent Bainter of Kansas City Junior College contributed some 
interesting remarks. President Seaton introduced Mr. Wick- 
enden, Director of Investigations for the Society, who spoke 
at some length on the tendencies in professional education. 

At the close of Mr. Wickenden’s address Professor Chat- 
burn, Chairman of the Committee on Nominations reported 
the proposed slate for the next year as follows: For President, 
Dean O. J. Ferguson of Nebraska; for Secretary, G. W. Brad- 
shaw of Kansas; and Chairman of the Program Committee, 
A. J. Mack of K. 8. A. C. Upon motion by Young of Kansas 
the secretary was instructed to cast the unanimous ballot of 
the section for the candidates as nominated. 

A motion by Chatburn of Nebraska, seconded by Brackett 
of Nebraska was carried unanimously voting thanks to the 
local members for their care in providing accommodations 
and entertainment. A motion by Sluss of Kansas was like- 
wise unanimously carried that the sympathy of the section be 
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extended to Professor Evinger of Nebraska on account of the 
serious illness of Mrs. Evinger. Upon the motion of Chat- 
burn of Nebraska seconded by MecNown of Kansas it was 
voted to accept the invitation to hold the meeting next year 
at Manhattan. Meeting adjourned. There were 60 present 
at this session. 

Following the formal adjournment of the Kansas-Nebraska 
Section a luncheon was served at the Country Club in honor 
of the visiting delegations. 


The Minnesota Section held its first meeting of the year in 
in Room 201 of the Minnesota Union October 27, 1924. 
Forty-seven members and guests gathered for 5:45 o’clock 
dinner. 

Professor F. H. Bass, President of the Section, presided. 

After a short introductory speech by President Bass, the 
speech of the evening was given by Professor W. H. Kirchner, 
who told of his recent travels in Europe and gave many inter- 
esting observations in connection with Engineering Educa- 
tion over there. 

Professor Brooke spoke on the work of the Engineering 
Education Research Committee. In this connection there was 
a lively discussion in the question as to whether the entering 
freshmen are as well prepared now as they were ten years ago. 
The majority seemed to be of the opinion that the incoming 
freshmen are at least as capable and well prepared as they 
ever have been. 

The meeting adjourned at 8:00 p.m. 

R. W. FRENcH, 
Secretary. 


The Minnesota Section held its second meeting of the year 
in Room 201 of the Minnesota Union on December 16, 1924. 
Sixty-five members and guests gathered for 5:45 o’clock 
dinner. 

Professor F. H. Bass, President of the Section, presided. 

President L. D. Coffman addressed the meeting, taking for 
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his subject the freshman problem. It was apparent from the 
address that the administration has given and is giving a great 
deal of serious thought to this problem and that the near 
future may see some considerable changes in our methods of 
handling freshmen. In this connection the President made 
it clear that he is strongly in favor of an all freshman year for 
the entire University and that the administration of this year 
should not be in the hands of the several departments but 
should be handled by its own administrative machinery. 

The President’s address was followed by a lively discussion, 
in which Dean Leland and Professors Shepardson, Com- 
stock, Forsythe, and Miller joined, on the practical problems 
involved in an attempt to adjust the professional schools to 
a change of this kind. 

The meeting adjourned at 9:15 p.m. 

R. W. FrencH, 
Secretary. 


North Carolina Section—On September 27 of last year, 
thirty-one members of the faculties of the North Carolina 
State College of Agriculture and Engineering, the University 
of North Carolina, and Trinity College, met in the Faculty 
Club of Trinity College, Durham, N. C., to organize the North 
Carolina Section of the Society. With Ex-President Riddick 
of the State College presiding, the following officers were 
elected: Chairman, Wm. Hand Browne, Jr., head of the De- 
partment of Electrical Engineering at the State College; 
Vice-Chairman, G. M. Braune, Dean of the Engineering 
School at the University; Secretary, D. C. Jackson, Jr., in 
charge of Electrical Engineering at Trinity College; Treas- 
urer, W. H. Hall, head of the Department of Engineering at 
Trinity College. 

The second meeting took place at the State College in 
Raleigh on November 17. Mr. Frank Page, the State High- 
way Commissioner, spoke on ‘‘The function of Engineering 
Schools in Training Students for Service to the State.’’ 
Among other things he pointed out the advantage to the State 
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as an employer and to the young engineer himself, just out of 
college, of having had the practical experience gained in a co- 
operative course. He also urged a closer codperation and 
more frequent exchange of ideas between the teaching and 
practising engineer. 

At this meeting the notice of the Council’s authorization of 
the North Carolina Section of the Society for the Promotion of 
Engineering Education was read and the announcement was 
made of the gift from the Carnegie Corporation to the Society 
of $108,000 for the study of engineering education. 

The committees of the Section were announced also, prob- 
ably the most important one being the Investigation Com- 
mittee to codperate with the Board of Investigation and Co- 
ordination. This committee was composed of Dean Braune, 
Chairman, Dr. Howell, Secretary, both of the University, 
Professors Shaw and Vaughan of the State College, and Pro- 
fessors Edwards and Jackson of Trinity College. 

On December 15, the Section met at the University in 
Chapel Hill for its third meeting. Dean Braune gave a talk 
on ‘‘Codperative Engineering,’’ after which occurred prob- 
ably the most animated discussion of any of the five meetings 
of the year. The benefits of the codperative type of engineer- 
ing course were brought aut clearly in the discussion, as well 
as the points of view of the codrdinator with some years of 
experience in the work, of a man new in the field of codrdina- 
tion, and also of the student. 

For the fourth meeting the Section returned to the State 
College, where Mr. Paul A. Tillery, Vice-President and Gen- 
eral Manager of the Carolina Power and Light Company, spoke 
on ‘‘The Education of the Engineer,’’ and Professor H. B. 
Shaw, Director of the Engineering Experiment Station at 
the State College, gave a talk on ‘‘ Engineering Education.”’ 

The final meeting of the year was held in conjunction with 
the annual meeting of the North Carolina Academy of Sciences 
on the morning of May 3 at Trinity College. At nine o’clock, 
Mr. W. E. Wickenden addressed the assembled Academy on 
‘*Present-day Problems in Engineering Education,’’ and as 
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is always the case wherever he is, he was quite the ablest and 
most agreeable speaker of the session. The S. P. E. E. Sec- 
tion then adjourned to the Trinity College Faculty Club, 
where Dr. T. P. Harrison, head of the Department of English 
at the State College, presented a paper on ‘“‘The Teaching 
of English for Engineers.’’ A discussion of the work of 
the Section’s Investigation Committee was then entered upon, 
which was led by Mr. Wickenden. 

The result of the election of officers for 1924~—’25 was as fol- 
lows: Chairman, W. H. Hall, of Trinity College; Vice-Chair- 
man, John M. Foster of the State College; Secretary, D. C. 
Jackson, Jr., of Trinity College; Treasurer, G. M. Braune of 
the University. 

During the year the Section’s Membership Committee, con- 
sisting of W. H. Hall, Trinity College, Chairman, John M. 
Foster, State College, and Thorndike Saville, University, more 
than doubled the membership at the three institutions, in- 
creasing it from 17 to 44. Professor Foster seems to have 
been the most convincing of the committee, since there were 
only 5 member at State College in September, but at the time 
of the meeting in May the State College members numbered 25. 

The North Carolina Section, having passed one year success- 
fully, is now planning for an even better second year. The 
first meeting was held on December 6 at the State College 
in Raleigh. It was given over to a discussion of the Boulder 
convention by Dr. Riddick and Dr. Harrison of the State 
College. They both agreed that the high point of the conven- 
tion was the report of Mr. W. E. Wickenden, Dr. Riddick 
stating that it was ‘‘the meat of the Convention,’’ and dis- 
cussing it in some detail. Dr. Harrison among other things 
spoke of the cordiality and again of the pleasant hospitality 
of the Boulder members of the Society. 

The Membership Committee of the Section this year hopes 
to outdo the record of last year’s committee, and will make 
strenuous efforts to double the number of members in North 
Carolina. The Program Committee has arranged an inter- 
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esting program for the entire year which will provide papers 
on a series of related subjects. 
D. C. JACKSON, JR., 
Secretary. 


Purdue Branch.—The Purdue Branch of the Society for 
the Promotion of Engineering Education held its first meeting 
of the school year Thursday evening, December 11, in the 
Purdue Memorial Union Building. 

Professor Chambers, Chairman of the Branch, presided and 
introduced the speakers of the evening—Professor A. P. Poor- 
man, who read a report of the Boulder meeting, Dean A. A. 
Potter, who gave a comprehensive view of the work and prob- 
lems confronting the 8. P. E. E., and Professor R. B. Wiley, 
who presented a paper dealing with the codperative work of 
the S. P. E. E. now being carried on at Purdue University. 

Professor Poorman who reported on the 32d meeting of the 
Society at Boulder, Colorado, said statistics showed that the 
past year was one of the most prosperous in the history of the 
Society. He briefly reviewed some of the subjects which were 
discussed at this meeting and gave as the idea of President 
Walker that the aim of the engineering college was to deliver 
service rather than to produce leaders for the profession. 
The meeting at Boulder was well attended, 161 members and 
207 guests being present. 

In his paper, Dean Potter presented a series of important 
questions, which concern engineering teaching. Some of the 
most important are as follows: 

First: What are the functions of Engineering Education? 

Second: Do our engineering colleges attract the most de- 
sirable students ? 

Third: Do our curricula tend to produce maximum mental 
growth? 

Fourth: Would it be desirable to make our courses more 
flexible ? 

Fifth: Should the colleges assume any responsibility for 
the training of students? 
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Sixth: Are the engineering curricula successfully adjusted 
between industry and teaching? 

Seventh: Is the teaching such that engineering teaching 
is improving? 

Eight: Are we training too many or not enough students? 

The above questions were discussed and their bearing or 
engineering education shown fully by the speaker. 

A very interesting and instructive paper was next read by 
Professor Wiley of the Civil Engineering Department. Pro- 
fessor Wiley illustrated his talk with graphical charts and 
brought out a great many interesting facts in connection with 
the investigation now being carried on at Purdue. The 
average age of the entering freshmen is 18 years and 10 
months. To attend college they traveled an average distance 
of 95 miles. 

The paper further discussed the reasons for choosing engi- 
neering as a life work, the employment of time before entering 
and the quality of preparation with which the student entered 
college. 

Professor Wiley explained that the work of investigation at 
Purdue was divided into four main divisions, the first two of 
which only were completed : 

First: A study of the entering students. 

Second: Admissions and eliminations. 

Third: Graduates and former students. 

Fourth: Teaching personnel. 

Dr. Hatt who had been scheduled to speak on the subject 
of ‘‘Good Teaching’’ said that the former speakers had made 
things so clear that he could hardly add anything new. 

The meeting adjourned at 9:00 p.m. with an attendance of 
40 including members and guests. 

JOHN A. NEEDY, 
Secretary. 
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